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1.0 INTRODUCTION

Preparation of this document meets the Stage 1 Resource Conservation and Recovery Act
(RCRA) Remedial Facilities Investigation (RFI) and the Comprehensive Environmental
Response, Compensation, and Liability Act (CERCLA) Remedial Investigation (RI) Work Plan
requirements to compile data before proceeding with Stage 2 activities for Operable Unit No
8 (OU8) at the U S Department of Energy (DOE) Rocky Flats Plant (RFP) located in Golden,
Colorado (Figure 1) The Stage 1 activities include data compilation of locations and sampling
history of foundation drains, an evaluation of infiltration/exfiltration of storm and sanitary sewer
lines, an evaluation of the site-wide air monitoring program, and additional data compilation for
individual hazardous substance sites (THSSs) 118 1, 118 2, 150.6, 150 8, 151, 172, 184, and
188 The Stage 1 work 1s being conducted under the Phase I RFI/RI for OU8 Environmental
media sampling 1s part of a comprehensive, multistage program of site characterization,
feasibility studies, and remedial/corrective actions currently 1n progress at RFP  These activities
are pursuant to an Interagency Agreement (IAG) among DOE, the U S Environmental
Protection Agency (EPA), and the State of Colorado Department of Health (CDH) dated January
22, 1991 (DOE 1991a) The IAG program developed by DOE, EPA, and CDH addresses both
RCRA and CERCLA requirements  Additional information on the approved investigative
activities for OUS 1s contained 1n the Phase I RFI/RI Work Plan, Operable Unit 8, 700 Area
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(EG&G Rocky Flats, Inc [EG&G] 1992) All quality assurance (QA) information, data quality
objectives, and methods of investigation requirements for the investigation of OU8 are also
included 1n the QU8 Work Plan (DOE 1993)

OUS8 1s located in the 700 Area on approximately 150 85 acres 1n the north-central industnialized
area of RFP The boundary of OUS 1s polygonal 1n shape and encompasses a majority of the
Production (high security) Area of the plant site Figure 2 presents the locations of the 24
IHSSs for which Phase I RFI/RI activities are planned

1.1 PURPOSE AND SCOPE

The purpose of this data compilation 1s to identify the underdrain/foundation drain systems for
buildings and structures 1n the Industrial Area of RFP, and to evaluate the influence of these
drain systems on groundwater and surface water flow and constituent migration Data were
compiled from a review of existing documentation on foundation drains, an evaluation of
engineering drawings, interviews with knowledgeable personnel, and site reconnaissance

Available analytical data were also reviewed to assess the quality of foundation drain water and
the adequacy of the current monitoring program The infiltration and exfiltration information
for the sanitary and storm sewers within OU8 was also examined to determine areas where
constituents may be transported 1nto or out of OU8 IHSSs by groundwater migration As
required by the OU8 Work Plan, the current air monitoring conducted at RFP was investigated
and a summary 1s 1ncluded 1n this technical memorandum In addition, the history of several
THSSs were also investigated further to determine either pavement histories, nature of releases,

or an evaluation of tank inspection records
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(wpf) h \wp\flats\ou8\ncwest old\tm1-M2 OU 04/11/94 100% Recycled

/7 g/aql




EG&G ROCKY FLATS PLANT Manual RFP/ERM-94-00011
Operable Unit No 8 Section 1 (Rev 0)
Techmcal Memorandum No 1 Page 50f21
Data Compilation Effective Date 4/08/94

Organization Environmental Management

1.2 BACKGROUND

The nature and extent of potentially affected media within QU8 THSSs 1s not specifically known,
principally because of the lack of available analytical data Historical information, presented 1n
the Historical Release Report (EG&G 1992b), provides general indications of the types of
constituents that may be anticipated at the IHSSs. The boundanes of OU8 Lie within the
Industnial Area of RFP (Figure 2) As such, evaluations of the influences of foundation drains
and storm and sanitary sewer systems on constituent migration pathways in soil and groundwater
are important to determine future sampling requirements. In addition, air monitoring 1n specific
THSSs will be important, not only from a health and safety concern, but also to predict and
mitigate the dispersion of constituents from these IHSSs. Additional historical information
regarding specific IHSSs will be important for determining future sampling events 1n these areas

1.2.1 Foundation Drain Location Identification

Foundation drain systems were constructed to intercept and transport groundwater away from
the foundations of many of the buildings at RFP to prevent flooding of the building’s basement
(or to prevent groundwater infiltration into the basement) A typical foundation drain consists
of a trench or series of trenches backfilled with gravel or other free draining matenial A slotted
or perforated pipe 1s installed at the bottom of each trench, as shown in Figure 3 The
intercepted water 1s discharged to either a storm sewer, samitary sewer, building sump, or
surface outfall

The terms "foundation drain” and "footing drain” are used to describe the drains that are under
buildings and along foundation footings Although foundation drains and footing drains are
basically the same and may be 1dentified under a structure or building based on location near a

foundation or a footing, they serve the same purpose and often interconnect. For the purpose
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Organization Environmental Management

of this report, both foundation drains and footing drains will be identified as "foundation drains "
Foundation drain water generally oniginates as groundwater However, the source of some of
the foundation drain water could be storm water that onginates from the direct piping of roof
drains 1nto the foundation drains or, more probably, from storm water infiltration through the

backfill into the foundation drains

At RFP, foundation drain collection sumps located within buildings are referred to as building
sumps (Yashan and Barros 1992) Foundation drain water typically drains by gravity to an
outfall at a lower elevation, whereas water 1n sumps 1s generally pumped to a discharge location

Any drain that exists below a building foundation 1s referred to as a subdrain A subbasement
1S a space below the basement of a building, typically designed for utility access, water

collection, or storage

A footing drain and building sump sampling and analysis program was intiated in 1977 The
14 sampling stations (12 foundation drains and two building sumps) included in the current
sampling program along with historical sampling locations are shown i1n Figure 2 Table 1
provides a summary of the current sampling program, as of March 1994 Table 2 provides
descriptions of both the current and historical sampling stations  Twenty-three sampling
locations (13 foundation drains and 10 building sumps) were 1dentified in 1977 (Werkema 1977)
In 1983, updated information on the sampling locations was provided (Hoffman 1983)

The layout of the foundation drain systems and approximate outfall locations 1s contained 1n a
series of Foundation Drain Plan drawings (Drawings 25581-1 through 25581-12) generated for
several buildings 1n 1975 During the 1980s, the construction of several new buildings, building
additions, and the Perimeter Security Zone resulted 1n both changes to the foundation drain
systems of some buildings and relocation of several outfalls Many of these changes were not

completely documented and, consequently, many of the new outfall locations are unknown
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Table 2 - Current and Historical Foundation Drain and Building Sump

Sampling Stations

STATION 1D

SUMMARY of STATUS I

FD-111-1

Identified by Werkema (1977) and Hoffman (1981) as "probably dry "
Hoffman checked the sample location 1n 1983, and again reported that
the station 1s a "drain 1n gully outside secunity fence north of the
northwest corner of the building halfway to Sage Avenue” (Hoffman
1983). Barros (1992) could not locate the sample station Latest
available sampling data 1s from 5 May 1991.

BS-111-2

Identified by Barros (1992) as a "sump located 1n southeast corner of
the basement of Building 111." Sampled (as FD-111-1) in March 1994

(Barros 1994).

FD-371-1

Identified by Werkema (1977) and Hoffman (1981) Hoffman (1983)
reports that the drain was abandoned 1n place, according to Drawing
25022-004.

FD-371-2

Identsfied by Werkema (1977) and Hoffman (1981). Hoffman (1983)
field checked the location and reiterated that the drain “daylights 1n the
gully southeast of the southeast cormer of Building 374 " That location
was last sampled March 1981. Barros (1992) stated that the drain "was
capped, [and] removed from service sometime between 1977 and 1983,
and should be deleted from the sampling program " The outfall was
rerouted to the northeast, and possibly connected to FD-371-3.
However, water still drains from the FD-371-2 outfall, and the station
was last sampled on 15 June 1991.

FD-371-3

Identified by Werkema (1977) and Hoffman (1981) Field checked by
Hoffman (1983). Barros (1992) reported that the drain "1s still 1n
service and will continue to be sampled.” Currently sampled (Barros
1994),

FD-371-4

ID number was "reserved for future location" by Werkema (1977)
Hoffman (1981) stated that the drain daylights southwest of FD-371-3
on the west side of the access road to the 517/518 substation Field
check revealed that station could not be located (Hoffman 1983)
Never sampled.

FD-371-5

Identified by Werkema (1977) as a "storm drain grating across from the
loading dock at the southwest corner of the building [371]." Hoffman
(1981) stated that FD-371-5 "daylights northeast of the 517/518
substation.” Could not be located 1n the field by Hoffman (1983) One
sampling record (March 1981) exusts.
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Table 2 - Current and Historical Foundation Drain and Building Sump

Sampling Stations

SUMMARY of STATUS

FD-371-6

First 1dentified by Hoffman (1981) as daylighting northeast of the
517/518 substations Could not be located 1n the field (Hoffman 1983)
Never sampled.

FD-371-MC

The samphing point for station FD-371-MC was described by Visocky
(1993) as a metal culvert near outfall FD-371-1. The source of the
water 1s steam condensate Earliest record of sampling 1s March 1993.
Currently sampled (Barros 1994).

FD-444-1
FD-444-460

Ident:ified by Werkema (1977) and Hoffman (1981) as "directly north of
the southwest corner of the building.. outside of the secunty fence "
Hoffman (1983) adjusted the sampling station to "directly south of the
southwest corner of the building, outside of the secunty fence "
Renamed FD-444-460 by Barros (1992), although the sample location
did not change. Currently sampled (Barros 1994).

BS-444-2

Identified by Werkema (1977), Hoffman (1981) and Hoffman (1983) as
a "sump wnside building at the southeast corner of the ’snake pit* *
Barros (1992) noted that the location 1s now connected to the process
waste system and would no longer be sampled The sump was last
sampled 1n September 1980.

FD-516-1

Identified by Hoffman (1981) as a drain located on the south side of the
road into the 516 power substation Hoffman (1983) stated that the
drain 1s shghtly south and west of the current sampling location and a
culvert helps 1dentify the location. Barros (1992) noted that the
location will be moved, and the current location described 1n Hoffman
(1983) 1s downgradient of the actual sump collection point The drain
was last sampled on 17 December 1989.

FD-559/561

Identified by Barros (1992) as a dran located east of Building 561,
Door 1 and south of Building 559, Door 6 The drain 1s 1dentified by a
manhole cover Last sampled as part of the routine sampling program
on 25 July 1992.

FD-707-1
750-Culvert

Ident:ified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a storm drain outlet across the road from east side of the 750
parking lot Deleted from the sampling program per Barros (1992).
The station was last sampled on 07 March 1992
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Table 2 - Current and Historical Foundation Drain and Building Sump

STATION 1D

Sampling Stations

BS-707-2

Identified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a sump 1n a pump pit between the cooling tower and Building 707
This sump was also 1dentified by Barros (1992) who noted that
"according to current information the sump 1s still in service,” and the |
sampling point would not be changed. Currently being sampled (Barros
1994).

BS-707-3

Identified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a sump 1n the "old" process drain manhole outside Door 3 to
Building 778 Barros (1992) noted that the site requires further
investigation to determine 1f the process waste system has been altered,
and until the determination 1s made, the site will not be sampled The
sump was last sampled on 15 September 1989

FD-771-1

Identified by Werkema (1977) and Hoffman (1981) as a "drain located
n the bank of the gully between the parking lots northwest of the
building.” Barros (1993) identifies the drain as located approximately
50 feet southwest of the southwest corner of the old 773 guard post.
Currently being sampled (Barros 1994).

BS-771-2

Identified by Werkema (1977) and Hoffman (1981) as a "sump 1n
Room 146." The sump was last sampled in June 1980

BS-771-3

Identified by Werkema (1977) as a "sump 1n elevator pit." No
sampling records exist

BS-771-4

Identified by Hoffman (1981) as a "drain located on the flat ground
west of FD-771-1 " Barros (1992) used the ID number for the "new
outfall to Building 771 footing drain", and stated that the metal grate
covenng the sample collection point should be removed for sampling.
The drain was last sampled on 17 December 1989.

FD-774-1

Identified by Werkema (1977) and Hoffman (1981) as a "drain located
just east of Building 770." Hoffman (1983) stated that the sample was
collected from the eastern most drain, and the drain just east of
Building 770 1s a storm drain that should not be sampled Barros
(1992) descnibed the drain as being located east of Building 770 and
1dentified by the sign that marks Surface Water (SW) sampling location
SW84 Currently being sampled (Barros 1994)
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Table 2 - Current and Historical Foundation Drain and Building Sump

STATION ID

Sampling Stations

FD-774-2

Drawing 37728-002 (rev May 9, 1990) shows outfall 774-2 as a 4-inch
PVC pipe that drains the foundation of the north additon According |
to Wagner (1993) and Visocky (1993), the pipe was intended to
discharge to the small pond north of the building, but 1s consistently
dry. Outfall FD-774-2 has never been sampled; however, 1t 1s checked
at each sampling event and 1s usually dry.

FD-774-3

According to Drawing 15501-013-M (rev. July 20, 1990), outfall 774-3
1S a storm drain located on the hillside northeast of Building 774 The
storm drain 1s connected to the 4-inch PVC foundation drain on the
south side of the east additon The foundation drain 1s usually dry and
has never been sampled.

FD-779-1

Identified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a drain line that runs between ponds 207C and 207A, with an outlet
on the hillssde Werkema (1977) 1dentified this location as FD-77-1.
Barros (1992) descnibed the drain as located on the hiliside north of the
solar ponds, 1dentified by the broken concrete culvert with the red
sandstone rocks Barros (1992) also noted the drain was still 1n
service, and the sampling point would not be changed Currently being
sampled (Barros 1994)

FD-790

Identified by Barros (1992) as a new drain located in the manhole on
the southwest corner of Building 790. Currently being sampled (Barros
1994)

FD-850-1
FD-860-1

Identified by Hoffman (1983) as a "drain located approximately 50 feet
south of Building 860 outside the Plant secunty fence." Barros (1992)
describes the drain as located in the Buffer Zone south of the southeast
corner of Building 850 and also that the drain 1s still 1n service. Barros
(1992) also noted that the drain was 1dentified as FD-860-1 before 1986
and as FD-850-1 since then. Early laboratory summary reports,
however, refer to the station as FD-850-1 The station 1s usually dry
and has therefore never been sampled.

BS-865-1

Identified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a "sump 1n manhole on west side of bmlding " Barros (1992)
described the sump as located 1n a pump pit on the west side of
Building 865 and identified by a "square shape metal cover on the
pump pit " The sump was last sampled on 12 December 1993 (Barros
1993). The station was 1dentified as FD-865-1 by Barros (1994) and 1s
currently sampled (Barros 1994)
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Table 2 - Current and Historical Foundation Drain and Building Sump

STATION ID

Sampling Stations

BS-865-2

Descnibed by Barros (1992) as a new drain located outside Door 1 of
Building 865 that 1s the collection point for the Building 865 foundation |
drain. The drain 1s currently sampled (Barros 1994). :

FD-881-1

Ident:ified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a "drain on hillside outside of securnity fence south of the middle of
the building " All sources report that cattail growth i1dentifies this
location Barros (1992) noted that the site no longer required sampling
because of the installation of a french drain on the 881 hillside. The
drain was last sampled as part of the routine sampling program on 05
May 1991

BS-881-2

Ident:ified by Werkema (1977) and Hoffman (1981) as a "sump in
elevator shaft by the boiler room " The sump was last sampled 1n
August 1978.

BS-881-3

Identified by Werkema (1977), Hoffman (1981), and Hoffman (1983)
as a "sump under the stairway 1n the northeast corner on the first
floor " Barros (1992) noted that the location would no longer be
sampled because of access problems within the building to the area of
the sump. The sump was last sampled on 09 June 1990

BS-883-1
FD-883-1

Identified by Werkema (1977), Hoffman (1981), Hoffman (1983) as a
"sump pump 1n manhole directly west of the southwest corner of the
building " Barros (1992) described the drain as located in a manhole
outside of Door 17 on the southwest comner of Building 883 and
identified by an elevated manhole approximately 2 feet above the
ground Barros (1992) also noted that the drain 1s still in service with
the same sampling point The station has been called FD-883-1 since
1993, and 1s currently being sampled (Barros 1994).

FD-886-1

Barros (1992) describes this site as a manhole at the northeast corner of
Building 875 used as a collection point for the Building 886/875 tunnel
foundation drain Last sampled 12 December 1993 (Barros 1993)

FD-886-2

Visocky (1993) describes a 6-inch corrugated metal pipe that slopes
south to collecton manhole FD-886-2 located on the west side of
Building 886. The manhole was last sampled on 12 December 1993

BS-887-1

Identified by Werkema (1977) and Hoffman (1981) as a "sump 1n the
northwest corner of the lowest section." The sump was last sampled 1n
March 1980.
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Table 2 - Current and Historical Foundation Drain and Building Sump

STATION 1D

Sampling Stations

SUMMARY of STATUS

FD-910

Barros (1992) described the drain as located 1n a manhole on the north
side of Building 910 and 1dentified by a manhole covered by the piping
on the north side of the building. Barros (1992) also noted that this
location has been sampled 1n the past as "Building 910 manhole."
Currently being sampled (Barros 1994).

FD-991-1

Identified by Werkema (1977) and Hoffman (1981) as a "drain 1n gully
outside security fence due east of the northeast corner of the building.”
Hoffman (1983) states that the drain 1s located inside the secunty fence.
Barros (1992) noted the discrepancy and added that the drain may have
been relocated to a sump 1n the southeast corner of the basement. The
drain was last sampled on 26 Apnl 1993.

BS-991-2
FD-991-2

Barros (1992) described the sump as located 1n the southeast corner of
the basement of Building 991 and identified by the metal cover bolted
to the floor. Currently being sampled as FD-991-2 (Barros 1994).
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Organization Environmental Management

The locations of foundation drain and building sump sampling stations were modified in 1992

A spill of radioactive water 1in Building 371 (May 23, 1992 to May 25, 1992) and a chromic acid
spill 1n Building 444 (spring 1989) caused concern within the EG&G Rocky Flats Surface Water
Division (SWD) over the potential for foundation drains and building sumps to transport
constituents 1nto soil and groundwater and surface discharge Prompted by this concern, SWD
attempted to pinpoint the locations of both unidentified and previously 1dentified foundation drain
outfalls and building sumps The updated sampling location information and plans to expand
the sampling analytes to include volatile and semivolatile organics were announced 1n an October
5, 1992 letter by Steve Barros (SWD) (Barros 1992) Yashan and Barros (1992) provided
building by building descriptions of the foundation drain systems and offered explanations for
several of the discrepancies between past and present sampling locations The report stated that

further 1nvestigation 1s necessary to adequately characterize most of the foundation drains

1.2.2 Sampling Frequency and Analytical Suites

According to available data, sampling and analysis of foundation drain and building sump waters
has been performed since the late 1970s However, Dow may have performed sampling of some
drains 1n the early 1950s (Blaha 1994) No results or documentation of this sampling have been
found to date A program was established 1n the mid-1970s to 1dentify foundation drain systems
for buildings within the Industrial Area and to locate their outfalls The outfalls and sumps were
sampled approximately three times per year (Hoffman 1981) to provide early identification of
subsurface contamination No documentation of the sampling of foundation drains and building
sumps from 1983 through 1988 was found during this investigation It 1s possible that the
foundation drains and sumps were not sampled during that time, although Kirk (1994) recalled
that the hiatus 1n foundation drain samplhing lasted approximately two years Sampling of

foundation drain and building sump water was reinitiated 1n 1988 and continues to date
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Organization Environmental Management

The mtial Iist of analytes included gross alpha, specific conductance, nitrates, pH, and total
dissolved solids Gross beta and tntium were added in 1980  Arsenic, lead, mercury,
potassium, selenium, and thallium were added to the analyte list in 1988 In 1989, inductively
coupled plasma (ICP) screening for 19 additional metals was imitiated, and screening for organic

compounds 1n foundation drain and building sump samples began in 1992

Foundation drain and building sump samples currently are analyzed for gross alpha, gross beta,
tntium, nitrate, pH, conductivity, total dissolved solids, target analyte list (TAL) metals
(sometimes hazardous substance list [HSL] metals), target compound list (TCL) semivolatiles
and TCL volatiles Under the current program, the schedule for analysis of volatile and
semivolatile compounds will be changed to require annual sampling 1if there are no detections

in samples from three consecutive sampling events

1.2.3 Infiltration/Exfiltration of Sanitary and Storm Sewers

The storm sewer system at RFP consists of more than 33,000 linear feet of piping and an
estimated additional 33,000 linear feet of open channels (Advanced Sciences, Incorporated [ASI]
1991a) The sanitary sewer system consists of approximately 35,000 linear feet of piping,
ranging 1n diameter from three to twelve inches (ASI 1991b) In addition to the existing sanitary
sewer system, some of the old sewer lines have been abandoned 1n place and disconnected from
the system (EMC Engineers, Inc , and KKBNA, Inc , 1985)

An examination of the infiltration and exfiltration into and out of the storm sewer and sanitary
sewer lines at RFP will yield a better understanding of the potential for migration of chemical
constituents to and from groundwater and soils ASI (1991b) charactenized, to the extent
possible, the presence, flow rate, and type of infiltration/inflow or exfiltration conditions that

exist 1n the sanitary sewer system
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Closed circuit television (CCTV) inspections of storm and sanitary sewer lines of the 400 Area,
engineering drawings, and detailed high (spring 1992) and low (fall 1992) water level maps were
used to determine areas of the samtary and storm sewer system that would be prone to
infiltration or exfiltration of constituents through jonts, cracks, and other breaks 1n the closed
conduit Industrial area sanitary and storm sewer pipeline maps that illustrate infiltration- and

exfiltration-prone areas were prepared

1.2.4 Air Monitoring

Air quality monitoring within the plant boundaries has been ongoing since the 1950s. The
current RFP effluent monitoring program includes real-time screening, biweekly filter collection
and screening, and a monthly filter composite analysis of beryllium and radiological constituents
of concern Study samples are also collected at a few locations for tntium analysis Particulate
samples are continuously collected at numerous locations 1n and around RFP These samples

are composited monthly for laboratory analyses of specific radioisotopes

1.2.5 Additional Data Compilation, Specific IHSSs

Pavement histories 1n THSSs, 118 1, 118 2, 150 6, 150 8, 172, and 184 will provide important
information 1n determining the media for sampling 1n these areas For example, if the paving
occurred before a release, a sample of the asphalt that has been laboratory-analyzed for
radiological constituents will be important to determine migration pathways and remediation
techmiques At IHSS 151, where a release of diesel fuel from an underground storage tank
occurred, evaluating the tank inspection history will determine Stage 2 tank and pipeline
inspection 1nvestigations for this IHSS  Further clanfication of the nature of a heavy metal
release at IHSS 188 will help define the laboratory analyses for media collected at this IHSS
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Additional information on the investigative activities for OUS 1s included 1in the OU8 Work Plan
(EG&G 1992a).

1.3 REPORT ORGANIZATION
This technical memorandum 1s organized into the following 10 sections:

o Section 1 O discusses the purpose and scope of the data compilation, the background

summary, and the report organization

o Section 2 0 summarizes the information sources used including existing documents,
engineering drawings, aenal photographs, interviews of knowledgeable personnel, onsite

reconnaissance, and analytical data

o Section 3 0 provides a detailed, building-by-building descriptton and map of each
foundation drain system that has been 1dentified within the Industrial Area at RFP

° Section 4 0 summanzes the sampling frequency and analytical results for foundation
drains and building sumps  Analytical results were compared to background
concentrations in surface water and groundwater Trends in radionuchide and metals

concentrations over time were also evaluated

o Section 5 O discusses the sanitary sewer and storm sewer systems and summarnzes the
results of infiltration/exfiltration studies and video inspections The invert elevations of
the sanitary and storm sewers were compared to spring (high) and fall (low) 1992 water
table elevations for the alluvial portion of the upper hydrostratigraphic unit to determine

areas of the samtary and storm sewer system which would be prone to infiltration or
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exfiltration of constituents through joints, cracks, and other breaks in the closed conduit

In addition, this section discusses proposed foundation drain and building sump sampling

° Section 6 0 describes the current air monitoring program at RFP A summary of the
current site-wide air monitoring program and a map, showing location and frequency of

sampling, are provided
o Section 7 0 provides a discussion of the additional data compilation for specific THSSs
o Section 8 0 provides a summary of the findings of the additional data compilation tasks
o Section 9 0 contans a list of references used 1n the preparation of this document

o Appendix A provides a list of the engineering drawings that were reviewed for

foundation drain compilation.

o Appendix B includes written summaries of conversations with knowledgeable personnel

to support the conclusions of this technical memorandum

. Appendix C contains selected aenal photographs of RFP, showing the construction and

routing of foundation drains

o Appendix D consists of a table of water level and monitoring well construction

information used 1n the creation of Figures 5 through 19

. Appendix E contains meeting notes and memoranda that address the location and/or

sampling of foundation drains and building sumps Included in this appendix are (1) a
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retyped copy of a 1952 memo about liquid waste disposal at RFP, (2) summary notes
from a meeting between EG&G SWD, Jacobs Engineering Group, and Wrnight Water
Engineering personnel, and (3) two memoranda from Mr Steve Barros (SWD) to Mr
Andy Carpenter (Jacobs Engineering Group Inc [Jacobs]) regarding foundation drain and

building sump sampling

o Appendix F contains field notes from both the March 1994 sampling events and from site
reconnaissances
. Appendix G provides a list of the engineening drawings reviewed for the THSS data
compilation
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2.0 SOURCES OF INFORMATION

Information for this report was obtained from existing documents, engineering drawings, aerial
photographs, knowledgeable EG&G personnel and subcontractors, onsite reconnaissance, CCTV
video footage of actual RFP storm sewer lines of the 400 Area, and the Rocky Flats
Environmental Data System (RFEDS)

2.1 EXISTING DOCUMENTS

The following documents, histed in chronological order, were reviewed for information on

foundation drains, building sumps, and sampling locations

Shepherd, B P 1952 (June 13) Dow Chemical Company internal memorandum, "Liquid Waste
Disposal at Rocky Flats Plant,” 6 p This letter, from B P Shepherd to F H Langell,
outhines the vanous methods of waste collection and disposal at RFP  Sanitary, storm,
and process waste systems are described for Buildings 71, 81, 23, 41, 74, 44, and 95
(These were later renamed as Bwldings 771, 881, 123, 441, 774, 444, and 995,

respectively )

Werkema, M V 1977 (May 19) Rockwell International, internal letter, "Locations of Building
Sump and Foundation Drains " This letter, from M V Werkema to N E Moody,
contains a table that presents building sump and foundation drain sampling locations for
the early sampling program

DRAFT
(wpf) b \wp\flats\ou8\newest old\tmi-M2 OU  04/11/94 100% Recycled

2, ©f Qi




EG&G ROCKY FLATS PLANT Manual RFP/ERM-94-00011
Operable Unit No 8 Section 2 (Rev 0)
Technical Memorandum No 1 Page 20f7
Data Compilation Effective Date 4/08/94

Organization Environmental Management

Hoffman, N D 1981 (December 17) Water Quality Data for Foundation Drains and Building
Sumps From 1977 Through 1981, unpublished report This report summarizes water
quality data from foundation drain and building sump sampling from 1977 through 1981
Tables of analytical results are included

Hoffman, N D 1983 (October 4) Rockwell International internal letter, "Locations of
Foundation Drains and Building Sumps - Update "  This letter provides updated
information on foundation drain and buwlding sump samplhing locations, with
clanifications

Barros, Steve 1992 (October S) EG&G Rocky Flats interoffice correspondence, "Footing
Drains and Building Sumps " Ths letter provides updated information on foundation
drain and building sump water sampling locations, including plans to expand the list of
analytes

Yashan, Dean and Steve Barros 1992 (November 2) A Description of Rocky Flats
Foundation Drains, SWD-012-92, 48 pp This report summarizes the foundation drain
and building sump sampling locations, building by building, at RFP Maps and tables
of sampling locations are included

Advanced Sciences, Inc 1993 (Apnil) Video tape of the inspection of the FD-444-460 outfall,
viewing time approximately 4 hours

Hayes, Bill 1993 (Apnil) Non-Storm Water Discharge Locations and Sampling at Rocky Flats,
SWD-010-93, 10 pp This document defines nonstorm water discharges and identifies
90 nonstorm water discharge locations at RFP, including 19 foundation drains or building
sumps The remaining 71 locations are utility pits The document outlines plans to
sample these stations

In addition, RFEDS, the master database for RFP environmental data, was queried for

foundation drain data from 1992 to present

2.2 ENGINEERING DRAWINGS

Available engineering drawings were reviewed for all buildings within the Industrial Area to

determine whether they were constructed with a foundation drain system Efforts were made
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to obtain original design drawings, "as built" drawings (of original building construction), and
drawings for any additions or renovations to the building structure A list of the drawings that

were reviewed 1s provided in Appendix A

Several assumptions were made regarding the information contained 1n the engineering drawings

These assumptions are listed below

° If a drawing was stamped “as built," it 1s assumed that the elevations provided on the
drawing had been venfied and are accurate However, this may not always be the case
Mr Paul Grabrowski, the EG&G plant surveyor, stated that due to budget constraints,
many of the drawings for buildings were stamped "as built" with very little effort to
venfy the elevations Mr Grabrowsk reported that the drawings probably 1ndicate the
correct design and slope of drains, but the elevations should not be used for design
cnteria The elevations shown on the figures 1n this report are invert elevations, which

refers to the elevation of the inside bottom of the drainage pipe

o The elevation values are assumed to correspond to mean sea level and not the Rocky
Flats Coordinate System, unless otherwise stated, based on conversations with Mr Paul
Grabrowski (1994)

2.3 PREVIOUS VIDEO INVESTIGATIONS

In Apnl 1993, ASI performed a CCTV 1nspection of the outfall FD-444-460 (ASI 1993) The
mspection was performed to determine the layout of the storm sewer system and was reviewed
by Jacobs 1n an effort to determine whether any foundation drains were tied into this system
Mr Tyler Smart (ASI) was interviewed for information pertaining to the video (Smart 1994)
The outfall, located on the hillside south of Building 664, 1s sampled under the current program
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It 1s the surface outlet for a major storm sewer system draining the 400 Area The outfall was
constructed in August 1987 (Trujillo 1994), and two drains that previously discharged onto the

hillside were rerouted to it

A 24-hour CCTV video footage 1s known to exist for the storm sewer system of the entire plant

This footage could not be obtained for review for this draft techmcal memorandum It 1s
possible this video footage may have been classified Efforts are currently being made to locate
the video and ascertain whether 1t 1s classified An appropriate 1ndividual will then review the
tape for information pertaining to this study It1s expected that the video will be made available

before the finalization of this document

24 PHOTOGRAPH REVIEW

A photograph search and review was conducted by Wrnight Water Engineers, Inc to evaluate
past activities that may have affected Building 124 and 400 Area buildings Three types of

photographs were included 1n the review ground level, oblique, and aenal

Photographs reviewed for the activities affecting the 400 Area buildings were primarily from the
late 1980s These photographs were reviewed to locate any disturbances caused by footing drain
rerouting The focus of this photograph review was the outfall south of Building 440 and the
hillside area south of Building 664

2.5 PERSONAL INTERVIEWS

Several people were interviewed for information regarding the foundation drains and outfalls at

RFP including the following
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. Steve Barros, EG&G Surface Water Division;

. Leshe Dunstan, EG&G Surface Water Division;

. Dan Wistrand, EG&G Surface Water Division,

] Dean Yashan, EG&G Surface Water Division,

. Nancy Kirk (Hoffman), EG&G (Waste Programs),

° Edward Mast, EG&G (Remediation Project Manager);
. James Koelmel, EG&G (400 Area Operations),

. Ron Steckline, EG&G (400 Area Utilities);

. John Lyons, EG&G (800 Area Utilities),

. Paul Grabrowski, EG&G (Engineering, Building 130),
. Rick Wagner, EG&G (Building 774),

. Sharon Wilson, EG&G (Building 991),

° Jerry Bentzinger, EG&G (Building 776/777);

o Carl Gibson, EG&G (Building 779),

. Mark Burmeister, EG&G (OU1 Treatment Facility Operations),
. Tyler Smart, Advanced Sciences, Inc ; and

° Frank Blaha, Wright Water Engineers

The information gathered from these interviews 1s summarized 1n the building-by-building

descriptions 1n Section 3 0
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On December 22, 1993, a meeting was held with EG&G SWD personnel (Blaha 1994). Jacobs
and SWD reviewed the drawings for foundation drain outfalls that had been 1dentified and shared
knowledge about rerouting of foundation drain outfalls that had not been documented on the

drawings

2.6 ONSITE RECONNAISSANCE

A number of onsite reconnaissance of the industrial area were conducted to locate foundation
drain outfalls and venfy information that had been gathered The objectives of those site
reconnaissance were (1) to identify the outfall locations and determine whether they correspond
to the locations shown on the engineering drawings, (2) to make visual observations regarding
flow, (3) to evaluate the adequacy of the current sampling locations, and (4) to determine the

destination of the effluent, if any.

The first site reconnaissance was conducted on November 30, 1993 Mr Steve Barros (SWD)
escorted reconnaissance personnel to most of the foundation drain outfall and current sampling
locations A second site reconnaissance was performed on December 6, 1993 A third and final

site reconnaissance occurred on February 3, 1994 inside the protected area (PA)

A member of the reconnaissance team also accompanied the foundation drain sampling crew 1n
March 1994 Observations and sketches of the sampled drains were made at that time This
information was also used to prepare the building-by-building drawings in Section 3 0 of this

technical memorandum
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2.7 ANALYTICAL DATA

Available analytical data were reviewed to determine the quality of foundation drain waters
Leslie Dunstan (SWD) provided data from 1988 to 1991. No pre-1988 analytical data were
found, with the exception of the results included 1n Hoffman (1981) More recent data (1992-
1993) were received 1n electronic format from RFEDS The RFEDS contains analytical data
for building sumps and foundation drains for 1992 through 1993 only (Rigor 1994)
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3.0 FOUNDATION DRAIN AND OUTFALL LOCATIONS

Thus section provides a detailed, building-by-building description of each foundation drain system
that has been 1dentified within the Industrial Area at Rocky Flats Plant The primary use of each
building 1s descrnibed briefly 1n the subsection title In addition, each building 1s 1illustrated in
a map which includes foundation drain and storm drain locations, outfall locations, invert
elevations, historical, current, and proposed sampling locations, OU8 IHSS locations,
topography, and high (spring 1992) water table contours Figure 4 1s an index map to the
detailed figures for each building.

3.1 BUILDING 111 - ADMINISTRATION

The Basement Floor Plans, (Appendix A) (Drawings 1-1664-11, rev January 8, 1965 and 1-
1665-11, rev February 27, 1961) and the Foundation Drain Plan (Drawing 25581-8, rev
December 9, 1975) for Building 111, show a 4-inch tile drain around the perimeter of the
basement foundation. The type of backfill used around the drain system and foundation was not
recorded The finished grade elevation 1s approximately 6,030 feet The drain slopes from the
center of the south wall of the basement toward the northeast corner The outfall location 1s 130
feet north of the buillding in the drainage ditch as indicated on the engineering drawings
(Appendix A)
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Werkema (1977) described the outfall as located north of the northeast corner of the building

However, Hoffman (1981, 1983) indicated that the outfall was located north of the northwest
corner of the bullding SWD personnel performed a field inspection of the drainage ditch but
did not locate the outfall (Yashan and Barros 1992) A possible outfall location was identified
during the December 6, 1993 Jacobs site reconnaissance. Rip-rap has been placed on the slope
of the dramnage ditch, north of the northwest corner of the building, for erosion control

Although a discharge pipe was not found, a slight depression of the ground leading away from
this location may indicate where a trench was dug to reroute the drain pipe This location was
dry on December 6 and 7 The layout of the foundation drain, invert elevations, and suspected

outfall locations are shown 1n Figure 5

From 1978 through 1991, surface water samples were collected at sample station FD-111-1 1n
the drainage ditch near the suspected outfall The station was deleted from the sampling
program because 1t 1s normally dry (Barros 1992)

The foundation drain pipe may have been rerouted as a result of the construction of Building 115
(Yashan and Barros 1992, Blaha 1994) in 1983. The Site Utility Plans (Drawing 15501-027-M,
rev. July 20, 1990) show a manhole located north of the northeast corner of Building 111 The
Building 111 foundation drain may have been rerouted to this manhole which 1s connected to a
samitary sewer pipe extending south along the east side of the building Removal of the cover
during the February 1994 site reconnaissance revealed that the manhole 1s a cleanout for the
sewer A north-sloping, 6-inch corrugated metal pipe connects nto the sewer at this location

It could not be determined whether the foundation drain for Building 111 was connected at this
location The Site Utility Plans also show a manhole on the west side of Building 115 that

connects into a storm drain. The storm drain discharges into the drainage ditch near the location
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of the suspected outfall The foundation drain pipe may have been rerouted to this manhole
However, this location was field checked 1n January 1994, and the manhole for the storm drain
could not be located This may indicate that the storm drain was never constructed or that 1t was

removed and the 1983 Site Utility Plans do not reflect the change

Based on the Basement Floor Plans (Appendix A), a sump 1s located near the southern end of
the basement Yashan and Barros (1992) report that this sump may be the collection point for
the foundation drain The engineering drawings reviewed (Appendix A) do not show a
connection between the sump and the foundation drain  Also, 1t 1s not possible for the drain to
discharge to the sump assuming that the invert elevations of the drain are correct Based on
construction characteristics of other buildings of similar age at RFP (Shepherd 1952), 1t 1s ikely
that the sump 1s the collection point for the floor drains in the basement of the building The
sump was first sampled 1n Apnl 1993 as BS-111-2 Based on all information reviewed, 1t 1s not

known where the sump discharges

3.2 BUILDING 124 - POTABLE WATER TREATMENT

The Building 124 Foundation Plan (Drawing RF-24-F1-C, rev March 19, 1953) shows a 6-inch
perforated, corrugated-metal pipe around the exterior of the foundation The layout of the
foundation drain system and the invert elevations are shown 1n Figure 6 The type of backfill
used around the foundation and the drain system 1s unknown The fimished grade elevation 1s
approximately 6,044 feet (Drawing 25581-3, rev June 13, 1975, Drawing RF-24-Y1-B, rev
March 19, 1953, Drawing RF-24-109-B, March 19, 1953) Foundation drain water flows from
the center of the west wall eastward and discharges to a manhole on the east side of the building
(Drawing 25581-3, rev June 13, 1975) The manhole historically discharged through a 15-1inch
pipe 1nto an outfall on the hillside south of the plant site
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The foundation drain once daylhighted south of Building 124, uphill from Woman Creek (Blaha
1994) SWD personnel have been unable to locate the outfall (Blaha 1994) and no pipes or
ponded water were observed during site reconnaissances (Appendix F) Mr. David Webb,
Building 124 Manager, stated that the manhole on the east side of the building 1s now dry and
there 1s no discharge 1nto 1t and that the outfall had been plugged at the manhole (Webb 1994)
A sump was observed next to the manhole (Appendix F) and all building foundation drain water
collects 1n this sump The sump 1s not shown on engineering drawings, (Appendix A) and the
date of installation 1s not known The sump discharges into settling tanks that are part of the
backwash treatment system The wastewater from this system is piped to cooling towers in the
400 Area where 1t 1s then distributed around the plant site for process needs

The outfall on the hillside was removed or rerouted (Drawing 27006-4, rev June 18, 1975,
Photo 18333-00) before the foundation drain sampling program began Consequently, the

foundation drain water for Building 124 has never been sampled

3.3 BUILDING 371/374 AND SUBSTATIONS 517/518 - PROCESS WASTE
TREATMENT FACILITY

Based on the Area Plot Plans for Foundations and Storm Drains (Drawing 25022-004, rev
August 19, 1980) for Building 371/374, foundation drains around the perimeter and beneath the
building are constructed of 8-inch and 6-inch concrete pipe, respectively The backfill material
around the pipe 1s indicated as compacted sand The layout of foundation drains for Building
371/374 and Substations 517/518 are 1illustrated 1n Figures 7 and 8 The figures 1llustrate six
outfalls, three for Building 371/374 and three for the 517/518 substations that discharge 1nto a
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north-flowing drainage ditch tributary to North Walnut Creek The six outfalls are summarized

below

o Outfall 1 (FD-371-1), for the storm sewer located along the southern edge of Building
371, has been abandoned 1n place

° Qutfall 2 (FD-371-2) was historically sampled at the discharge location for the basement
foundation drain system shown 1n the Area Plot Plan (Drawing 25022-004, rev August
19, 1980) The outfall was rerouted northeast of the old outfall during the construction
of the Penimeter Secunity Zone in 1983 (Drawing 27550-002, rev May 4, 1982) The
new outfall 1s a 10-inch PVC pipe with a gate valve on the end located at a concrete
headwall The observed flow rate was approximately 1 gpm during the March 1994
sampling event (Appendix F)

. Outfall 3 (FD-371-3) 1s shown as the discharge location for the subbasement foundation
drain system (Drawing 25022-004, rev August 19, 1980) Outfall 3 was observed
during the March 1994 sampling event flowing at a rate of about 1 5 gpm (Appendix F)
The basement and subbasement drain systems (FD-371-2 and FD-371-3) may have been
connected during the construction of the Perimeter Secunity Zone 1n 1983 and all of the
discharge 1s believed to be through Outfall 3 (Appendix E)

. Outfalls 4, 5, and 6 are for the foundation drain system around the 517/518 substations
The drain pipes for Outfalls 4 and 5 (FD-371-4 and FD-371-5, respectively) are shown
as 6-inch PVC pipe The pipe for Outfall 6 (FD-371-6) 1s shown to be cast iron on Site
Utility Plans drawings (Drawing 15501-011-M, rev July 20, 1990, Drawing 15501-019-
M, rev. July 20, 1990). The backfill material used around the pipes 1s unknown.
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Outfalls 4, 5, and 6 could not be located in 1983 (Hoffman 1983) Dunng site
reconnaissances (December 1993), water was observed flowing through a drainage
channel on the hillside east of where Outfalls 5 and 6 are shown on Drawing 25022-004
(rev August 19, 1980) The source of the water may have been surface runoff or
discharge from buried outfalls. Hoffman (1981) lists analytical data for samples collected
from FD-371-5 in March 1981

The drain systems are connected Mr Dan Wistrand (EG&G, SWD) 1s confident that the FD-
371-2 and FD-371-3 foundation drain systems are connected although the location and date of
connection are uncertain Mr Wistrand stated that the roof drains for Building 371/374 are
connected to the basement foundation drain system He has observed the outfalls during storm
events and noticed a small flow increase at Outfall 2 and a significant increase 1n flow at Outfall
3 The discharge from Outfall 2 1s believed to be water that enters the drain system after the
point of connection to QOutfall 3 (Blaha 1994)

Two sampling locations are currently associated with Building 371/374

o Station FD-371-MC 1s sampled at a metal culvert near Qutfall 1 According to Mr
Steve Barros, SWD, the source of the water 1s steam condensate (Appendix F) Samples

are analyzed for the same parameters as foundation drain and building sump locations

. Station FD-371-3 1s located at Outfall 3 The source of water 1s from the foundation
drains around the perimeter and subbasement of Building 371/374
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Historically, water samples were also collected at station FD-371-Composite, located in the
drainage ditch down gradient from Outfalls 5 and 6 near the T771 complex FD-371-Composite
was removed from the sampling program because of the historical data from surface water

sampling locations further down gradient and the monitoring by OU6 (Barros 1992)

3.4 BUILDING 440 - MODIFICATION CENTER

Based on engineering drawings (Appendix A), a foundation drain system does not exist for
Building 440 However, the Foundation Drain Plans for Drain Terminating Points (Drawing
25581-1, December 9, 1975) indicates one outfall for Building 440 on the hillside to the south
The outfall shown on Drawing 25581-1 was for a storm drain that ran underneath Buildings 440
and 447 That outfall no longer exists and the pipe was rerouted to an outfall on the hillside
south of Building 664 (Photos 35127-34, 37233-00, ASI 1993, Appendix F) The foundation

drains, storm sewers, and outfalls for the 400 Area are shown 1n Figure 9

A CCTV wvideo inspection of the storm sewer system for the 400 Area was performed 1n 1993
(ASI 1993) This video footage revealed that a manhole exists 1n the storm sewer lines west of
the northwest corner of Building 440 Field notes state that "a 6-inch PVC [pipe] enters [the]
vault at northeast corner from [the] east, possibly a foundation drain around Building 440"
(Smart 1994) This pipe 1s not shown on the drawings (Appendix A), but 1s apparently
connected to a sump pump Water was observed discharging through this pipe at a high velocity
during the video inspection, and after a short period of time, the discharge stopped (Smart
1994) The source of the discharge 1s unknown and 1s considered a data gap for Building 440

The manhole has not been sampled
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All foundation drain water from the 400 Area eventually discharges to the outfall south of
Building 664 and 1s sampled under the current foundation drain sampling program as FD-444-
460

3.5 BUILDING 444 - MACHINING AND LABORATORIES

Based on the Foundation Plans for Building 444 (Drawing 13608-44, rev March 3, 1953) a 6-
inch foundation drain exists around the basement foundation The drain and backfill matenals
are unknown The foundation drains slope toward the southern end of the basement known as

"Area Way 2 " Data compiled from drawings and interviews are presented in Figure 9

Drawings of the process waste system for Building 444 (RF-44-127, January 18, 1952) show
a pipe labeled as "footing drain” connected to the sump 1in the basement of the building and a
4-inch pipe extending from the sump through the basement wall south of the sump Mr Ron
Steckline (400 Area Utilities) confirmed that this pipe 1s the inlet to the sump The sump 1s the
collection point for the foundation drain water (Steckline 1993, Shepherd 1952) The sump

discharges to the process waste system and the water 1s treated 1in Building 374

Two outfalls may exist for Building 444 foundation drains, but the number and locations are
unconfirmed (Yashan and Barros 1992) Sampling station FD-444-460, located on the hillside
south of Building 664, 1s a major storm dramn system outfall for the 400 Area (ASI 1993)
Because a connection between the Building 444 foundation drain and the storm sewer has not
been 1dentified, station FD-444-460 1s probably incorrectly named The second outfall has not
been located Mr Trujllo (EG&G Civil Engineering) reported that the FD-444-460 outfall was
constructed 1n August 1987 (Trujillo 1994)

DRAFT
(wpf) b \wp\flats\ouB\newest old\tm1-M2 OU 04/11/94 100% Recycled

5% of 24|




EG&G ROCKY FLATS PLANT Manual RFP/ERM-94-00011
Operable Unit No 8 Section 3 (Rev 0)
Technical Memorandum No 1 Page 15 of 46
Data Compilation Effective Date 4/08/94

Orgamization Environmental Management

3.6 BUILDING 447 - ASSEMBLY AND WASTE PROCESSES

The Floor Trenches and Underground Piping drawing (Drawing 1-3326-47, rev June 26, 1964)
show that a 4-inch tile drain exusts around the western half of the basement foundation The
backfill material and finished grade elevation are not indicated The layout of the foundation
drain system 1s shown in Figure 9 This drain connects to the "interceptor drain line," an 8-inch
corrugated metal pipe that runs from north to south beneath the center of the building The
drains slope to the east from the center of the west wall and connect to the "interceptor drain
line" at the north and south walls of the building

The 1nterceptor drain line historically discharged to the hillside south of the building as shown
on the Site Utility Plans (Drawing 15501-052-M, rev July 20, 1990) The pipe 1s now
connected to the storm sewer system (ASI 1993) that outfalls at the FD-444-460 sampling
location south of Building 664

3.7 BUILDING 460 - NONNUCLEAR MANUFACTURING/STAINLESS STEEL
MACHINING

According to engineering drawings (Appendix A), a foundation drain system does not exist for
Building 460, although Yashan and Barros (1992) state that the system does exist Mr Ron
Steckline (400 Area Utilities) confirmed Building 460 contains no foundation drains (Steckline
1993)

Based on the Storm Drain Layout (Drawing 36010-100, rev October 9, 1984), a storm drain
system 1s located around the east, west, and south sides of the building The layout of this

system 15 shown 1n Figure 9 The storm drain outfall was oniginally located on the hillside south
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of the building, but has been rerouted to the outfall south of Building 664 (ASI 1993, Photos
35127-34, 37233-00)

A video nspection of the storm sewer (ASI 1993) showed that ten 6-inch polyvinyl chlonde
(PVC) roof drain pipes enter the storm sewer along the west side of Building 460 (Smart 1994)
The video also revealed that a 6-inch PVC pipe enters the storm sewer on the east side of the
building, west of the northwest corner of Building 447 This pipe 1s possibly an abandoned
sanitary sewer line or another roof drain from Building 460 or 447 (Smart 1994), and 1s not
shown on any of the engineering drawings (Appendix A) The video also revealed groundwater
infiltrating 1nto the storm sewer system at several locations near Building 460 through cracks 1n

the pipes and offsets at the joints

3.8 BUILDING 559 - ANALYTICAL LABORATORY

According to engineering drawings (Appendix A), a foundation drain system does not exist for
Building 559 However, the tunnel between Buildings 559 and 561 does have a foundation
drain, as shown 1n Figure 10 Drawing 23452-102 (rev January 5, 1973) shows a pit 1n
Building 561 constructed with a 6-inch drain around 1its exterior In 1974, a similar pit was
constructed 1n Building 559 with a foundation drain of 6-inch perforated pipe around the exterior
of the pit (Drawing 23452-203, rev September 1974) The two pits are connected by an
underground tunnel The Building 559 drain extends along the outside of the tunnel and ties into
the existing drain for the Building 561 pit (Drawing 23452-203, rev September 1974)

Both drains (Building 559 pit and Building 561 pit) discharge to a sump between the two
buildings, near the northwest corner of the Building 561 pit The sump formerly discharged to
the storm sewer system west of Buildings 559 and 561, which discharged onto the hillside west
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of Substation 516 The outfall was historically sampled as FD-516-1 (Figure 8), but has been
removed from the sampling program in 1992 as directed by Barros (1992) and the building
sump, considered to be more representative of the foundation drain waters, was added as FD-
559/561 In March 1993, the discharge from the sump was rerouted to the sanitary sewer
system using aboveground flexible hose to Building 560 because carbon tetrachloride was
detected 1n samples from the sump Because 1t was rerouted to the sanitary sewer system and
18 treated at the STP, the sump 1s not currently sampled (Barros 1994, Gibbs 1993)

3.9 BUILDING 707 - PLUTONIUM PROCESSING

Based on engineering drawings (Drawings RF-BZ-20451-05 through RF-BZ-20451-09, rev
November 4, 1970), a 6-inch foundation drain system exists beneath Building 707 The pipes
are surrounded by "graded filter matenial”, however, the drain material has not been reported

The layout and elevations of the drains are shown 1n Figure 10 The drains beneath the building
slope to the west and tie into a pipe that runs along the west side of the building This pipe ties
mnto the storm sewer at the southwest corner of the building The storm sewer outfalls east of

Building 707 at the 750 culvert, and the water eventually enters the B-series ponds

Sampling 1s currently conducted at BS-707-2, a vault next to the cooling tower south of the
building (Figure 10) According to observations made during the March 1994 sampling event,
the source of the water in the vault 1s likely to be surface water runoff or groundwater
infiltrating through cracks 1n the concrete rather than foundation drain waters from Building 707
(Appendix F) Water from the vault discharges into the storm sewer system north of the vault
(Drawing 15501-030-M, rev July 20, 1990)
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Histoncally, samples were collected at station BS-707-3, a "sump 1n ’old’ process drain manhole
outside Door 3 to Building 778" (Hoffman 1981) According to Mr. Steve Barros (SWD), this
location 1s no longer sampled because the sump has been dry since approximately 1992

(Appendix F)

The storm drain outfall (750 Culvert) has been included 1n the sampling program from the
beginning The 1dentification code was onginally FD-707-1, although the discharge included
water from Buildings 559, 750, 776, 777, 778, and 707, and surface runoff from the land east
of the bulldings Barros (1992) stated that the 750 Culvert was being sampled on a weekly basis
and that FD-707-1 was scheduled to be removed from the program The SWD stopped sampling
the 750 Culvert in August 1993 (Barros 1993, Appendix B)

3.10 BUILDING 771 - PLUTONIUM AND AMERICIUM RECOVERY

Based on the Foundation Drain Plan (Drawing 25581-5, rev December 9, 1975) and Site Utility
Plans (Drawings 15501-012-M and 15501-013-M, rev July 20, 1990), the foundation drain
system for Building 771 has three discharge locations on the northwest side of the building
However, the Foundation Plan Section (Drawing RF-V71-10008, August 6, 1962) and Sewage
and Drain Lines (Drawing RF-71-113-D, rev May 11, 1953) drawings show only the section
of drain pipe along the north wall of the building and one of the discharge locations The drain
pipe along the north wall of the building 1s a 6-inch vitnified clay pipe The layout of the
foundation drain system for Building 771 and the invert elevations along the north wall are

shown 1n Figure 11

A storm drain system comprnsed of cast iron pipe exists beneath Building 771, according to
Underground Plumbing Plans (Drawings RF-71-100 through RF-71-104, rev May 11, 1953)
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Several 6 inch downspouts that are presumably connected to the building roof drains connect to
the storm drain system Numerous floor drains within the building also discharge into the storm

sewer system, which discharges to Manhole No 3

The three discharge locations for Building 771 foundation drains and storm sewers are described

below

o Discharge 1 1s a pipe that discharges to Manhole No 3 near the northwest comner of
Building 771 (Figure 11) Manhole No 3 onginally discharged to ground surface north
of Building 771 The outfall was rerouted to the storm sewer north of the plant site at
an unknown date A construction drawing for the Penmeter Security Zone fence
(Drawing 27550-050, rev May 10, 1982) indicates that the discharge pipe from the
manhole 1s plugged and a gate valve has been 1nstalled on the pipe which connects to the
storm sewer Mr Dan Wistrand (SWD) reported that the manhole discharges to the
small pond on the north side of Building 774 (Blaha 1994), although drawings do not

confirm this

o Outfall 2 1s the southernmost outfall on the west side of Building 771, and 1t discharges
from a 6-inch corrugated metal pipe to the ground surface west of the building, according
to the Site Utility Plans (Drawing 15501-013-M, rev July 20, 1990) This outfall has

not been located

. According to the Foundation Drain Plan (Drawing 25581-5, rev December 9, 1975),
outfall 3 discharges to the storm sewer on the west side of the building This section of

foundation drain was constructed for the addition on the west side of Building 771

DRAFT
(wpf) h \wp\flats\ou8\newest old\tm1-M2 OU 04/11/94 100% Recycled

L2 ofadl




EG&G ROCKY FLATS PLANT Manual RFP/ERM-94-00011
Operable Unit No 8 Section 3 (Rev 0)
Technical Memorandum No 1 Page 22 of 46
Data Compilation Effective Date 4/08/94

Organization Environmental Management

The Building 771 sampling locations have changed through time Imtially, station FD-771-1,
west of the building, was the only Building 771 foundation drain sampling station (Werkema
1977) This station probably represented the southernmost outfall on the west side of the
building and may have discharged at ground surface Hoffman (1981) identified a second
foundation drain outfall and sampling station, FD-771-4, located on flat ground west of FD-771-
1 Hoffman (1983) stated that these outfalls no longer exist because of construction of the
Penimeter Secunty Zone in 1983. However, a review of the Perimeter Security Zone Plan
(Drawing 27550-050, rev May 10, 1982) does not indicate that these outfalls were removed
These sampling locations were deleted from the program and the outfalls were either rerouted

to the storm sewer system or abandoned 1n place

The 1dentification code FD-771-1 has been used for two separate locations Before 1983, FD-
771-1 referred to the outfall pipe described above From May 1993 to the present, FD-771-1
refers to a location "approximately 50 feet southwest of the southwest corner of the old 773

guard post” (Barros 1992) This location 1s a surface 1nlet to the storm sewer system

Two sumps 1n Building 771, BS-771-2 and BS-771-3, have been sampled historically BS-771-2
was located "in Room 146" and was sampled from 1977 through 1980 BS-771-3 was located
"1n the Elevator Pit" (Yashan and Barros 1992) There 1s no record of the dates that BS-771-3
was sampled These stations have been deleted from the current program because the sumps are

pumped to process waste and sampling would require special precautions (Hoffman 1983)

3.11 BUILDING 774 - OLD PROCESS WASTE TREATMENT FACILITY

Building 774 has undergone construction and foundation drain system changes since the building

was constructed 1in 1952 The oniginal building Plans and Elevations drawing (Drawing RF-74-
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1-G, rev November 1953) indicates that a 6-inch tile foundation drain exists around the
perimeter of the building and discharges to the ground surface north of the northwest corner of
the bullding The discharge point may correspond to a storm sewer outfall FD-774-1, located
northwest of the building, according to the Site Utility Plans (Drawing 15501-013-M, rev July
20, 1990) There have been several additions to Building 774, including the West Addition 1n
approximately 1962, the East Addition in approximately 1965, the South Addition in 1973, and
the Waste Treatment Addition (North) in 1990 The Foundation Drain Plans (Drawing 25581-6,
rev December 9, 1975) indicates that 4-inch PVC foundation drains were constructed for the

north and east additions The layout of these drains 1s shown 1n Figure 11

A foundation drain outfall and a storm drain outfall were constructed to accommodate the
expanded drain system, according to the Site Utility Plans (Drawing 15501-013-M, rev July 20,
1990) An 8-inch foundation drain was also constructed along the south and west walls of an
addition on the south side of Building 779 The foundation drain may discharge to this storm

sewer

Three outfalls exist for the foundation drains for Building 774, one of which 1s sampled regularly

under the current program The three outfalls are shown 1n Figure 11 and are described below

o Outfall FD-774-1 1s a storm sewer discharge pipe located along the west side of Building
774 A segment of the storm sewer system intersects the west side of Building 774
(Drawing 15501-013-M, rev July 20, 1990), and the foundation drain for the southern
building addition probably connects to the storm sewer there Hoffman (1983) describes
the storm sewer outfall location as a sampling location, but the onginal foundation drains
may or may not have been connected to the storm sewer A review of the 24 hour

CCTYV video footage of the storm sewer system would help to identify this connection
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The northern addition to Building 774 was built at the location of the original discharge
pipe and the pipe may have been rerouted during the construction Discharge from the
storm drain (FD-774-1) flows into a small pond north of the building and into North
Walnut Creek However, Yashan and Barros (1992) state that water from the pond 1s
collected in the OU4 Interceptor Trench System and treated The outfall was flowing
during the site reconnaissances (Appendix F) and 1s sampled regularly under the current

program.

o Outfall FD-774-2 1s a 4-inch PVC pipe that drains the foundation of the north addition
(Drawing 37728-002, rev March 9, 1990) The pipe was intended to discharge to the
small pond north of the building, but 1s consistently dry (Wagner 1993, Appendix F)
The drain may have been blocked during construction on the north side of the building,
but no documentation exists to confirm that the drain was rerouted or plugged Mr Ruck
Wagner (Building 774) stated that the drain was traced back from the outfall and was free
from obstructions (Wagner 1994) Outfall FD-774-2 has never been sampled but 1s
checked at each sampling event to confirm that it 1s dry The March 1994 sampling
event confirmed that FD-774-2 was dry (Appendix F)

o Outfall FD-774-3 1s a 6-1inch corrugated metal pipe storm drain located on the hillside
northeast Building 774 (Drawing 15501-013-M, rev July 20, 1990) A 4-inch PVC
foundation drain on the south side of the east addition connects to the storm drain, which
has never been sampled and 1s usually dry (Appendix F) Discharge from this outfall
would be collected in the OU4 drain system and treated (Appendix F)

A subgrade drainage system was installed 1n Room 103 to alleviate flooding problems 1n the
basement of Building 774 after the construction of the north side addition (Waste Treatment
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Addition, Drawing 37728-002, rev March 9, 1990) The subgrade drainage system consists of
a sump (2-foot 6-1nch well casing) which extends approximately 3 feet below the basement floor
(Drawing 29655-470, rev May 11, 1990) The sump pumps the groundwater from beneath the
building into a holding tank at a rate of approximately 3,500 to 6,000 gallons per month
(Wagner 1994) The water from the tank 1s transported by truck to Building 374 for treatment

3.12 BUILDING 732 - SUPPORT; BUILDING 776 - PYROCHEMISTRY, WASTE
REDUCTION, AND PREVENTIVE MAINTENANCE; BUILDING 777 -
ASSEMBLY AND PRODUCTION SUPPORT LABORATORIES; BUILDING 778 -
LAUNDRY, LOCKER ROOMS, AND MAINTENANCE SHOPS

Durning data compilation tasks for Operable Unit 9, drawings were observed that 1dentified
foundation drains for these three buildings These drawing numbers are as follows (dates
unknown)

Building 732 D25845-1 and 4
Buwldings 776, 777, 778 D2545-1 Sheet 5

Preliminary efforts to obtain copies of these drawings were unsuccessful However, 1t 1s
expected that these drawings will be obtained before the finalization of this Technical
Memorandum The outlines of Buildings 776, 777, and 778 are shown in Figure 12 The

foundation drains will be added once the referenced drawings are obtained
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3.13 BUILDING 779 - RESEARCH AND DEVELOPMENT

Engineening drawings for the onginal Building 779 (Appendix A) do not show foundation drains
although the local water table was recorded at approximately 5,975 feet during the spring of
1992 The bottom of the footing elevation for the basement 1s shown as 5,959 feet,
approximately 20 feet below the elevation of the foundation drain on the bwlding addition

During a February 3, 1994 interview, Mr Carl Gibson (Building 779 Utilities) stated that he
was not aware of any drains or sumps which would collect groundwater around the basement

He stated that the basement frequently has problems with groundwater 1nfiltrating through the
foundation during the high water table months Four large concrete tanks are located beneath
the basement of the building and extend approximately 30 feet below the basement floor Mr

Gibson stated that groundwater infiltrates into one of the tanks through cracks 1n the concrete
(Gibson 1994) These tanks are checked daily and the water 1s pumped to Building 374 for

treatment

Based on the Foundation Drain Plan (Drawing 25581-7, rev December 9, 1975), a foundation
drain exasts for the Bmlding 779 addition, which was constructed 1n 1968 The layout of the
foundation drain system 1s shown in Figure 13 According to the Grading and Drainage Plan
(Drawing 20112-01, rev September 12, 1968), a 6-inch open tile drain begins at the northern
part of the western wall and continues along the northern wall of the building The drain slopes
from the western wall to the east along the northern wall of the building and connects to a 10-
inch vitrified clay storm drain The storm drain discharges onto the hillside north of the solar
ponds (Drawing 15501-021-M, rev May 14, 1990)

During a number of site reconnaissance, two outfalls were observed on the hillside north of

Building 779 One of these outfalls 1s the discharge point for foundation drain waters, however,
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1t 1s uncertain which outfall The 24-hour CCTV video footage of the storm sewer system may
be helpful 1n 1dentifying these outfalls Sampling station FD-779-1, an 18-inch corrugated metal
pipe on the hillside, has been sampled as representative of the foundation drain water from
Building 779 since the imitiation of the program Durning a number of site reconnaissance, water
was observed flowing from outfall FD-779-1 at less than 0 25 gallons per minute (visual
estimation) Discharged water 1s reportedly collected by the OU4 drain system (Barros 1993)

A second outfall from a 10-1nch pipe approximately 10 feet to the east was also observed during
site reconnaissance and the March 1994 sampling event (Appendix F) It 1s believed that this
second pipe could actually be the discharge point for the foundation drains of Building 779, and
1t 1s uncertain whether the correct outfall 1s being sampled as FD-779-1 (Appendix F) The 10-

inch pipe 1s currently being sampled as SW85 1n the surface water sampling program

3.14 BUILDING 790 - LABORATORY AND SUPPORT

Engineering drawings (Appendix A) do not show foundation drains for Building 790, which was
under construction at the time of the most recent drawings However, Barros (1992) stated that
foundation drain FD-790 1s located 1in a manhole, which 1s part of the storm sewer system near
the southwest corner of the building The 24-hour CCTV video footage of the storm sewer
system may be able to clarify the storm sewer and foundation drain layout for Building 790

The manhole was sampled as FD-790 for the first tme 1n March 1994
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3.15 BUILDING 850 - ADMINISTRATION

The First Floor Plan (Drawing 28234-106, rev December, 12, 1985) shows a 6-1nch vitrified
clay foundation drain around the perimeter of the basement The backfill matenial 1s unknown
The layout of the drain system and outfall location are shown 1n Figure 14 The foundation
drains 1n Building 850 slope from the northwest comer toward the southeast corner of the
basement From there, the drain discharges through 6-inch vitrified clay pipe to an outfall on
the hillside south of Building 850, approximately 50 feet south of the plant secunty fence

Hoffman (1983) referred to the outfall as FD-860-1 In 1986, the identification code was
changed to FD-850-1 (Barros 1992) Barros (1992) stated that the outfall "1s marked by
vegetation which clogs the flow of water and makes sampling impossible" and "the vegetation
will have to be removed 1if future sampling 1s destred " The outfall 1s usually dry and, therefore,

has never been sampled FD-850-1 was removed from the sampling program 1in 1991
3.16 BUILDING 865 - MATERIAL AND PROCESS DEVELOPMENT LABORATORY

The Cast-In-Place Pile Plan (Drawing 21141-01, rev June 15, 1972) shows that Building 865
has a 6-inch perforated asbestos subdrain 1n four segments The details of each segment are
illustrated 1n Figure 15 The southern segment slopes to the east from the southwest corner of
Building 865 and connects to a 6-1nch storm drain at the southeast corner of the building The
storm drain flows north from the southeast corner of the building to a building sump (BS-865-2)
south of Door 1 The southwestern segment also originates at the southwest corner of the
building and flows to the north The northwestern segment flows to the south along the west
wall and joins the southwestern segment 1in the middle of Building 865 The fourth segment
flows from this juncture to the east, under the building, and discharges to the sump (BS-865-2)
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The sump discharges to the east through a 2-inch steel pipe (Drawing 21112-01, rev June 12,
1972) that daylights at a low spot on the west side of the 800 Area portal guard post December
22, 1993 observations noted water flowing through this pipe BS-865-2 1s sampled under the

current foundation drain sampling program

Another sump, 1dentified by Mr Steve Barros as BS-865-1, was observed on the west side of
Building 865 (Appendix F) The sump was not found on engineering drawings (Appendix A),
and the source and destination of the water in the sump have not been determined However,
based on visual observations and conversations with Mr John Lyons (EG&G, 800 Area
Utilities), BS-865-1 probably collects groundwater and discharges to the ditch west of the
building (Lyons 1994) BS-865-1 1s sampled under the current program

3.17 BUILDING 881 - RESEARCH AND GENERAL SUPPORT (PREVIOUSLY
MACHINING)

Engineening drawings (Appendix A) show that Building 881 has three separate
foundation/underdrain systems which discharge to different locations The three systems are (1)
a foundation drain system located around the exterior of the foundation, (2) a storm drain system
located underneath the building, and (3) a drain system located 1n the floor of the utility tunnels

These systems are shown in Figure 16 The foundation drains and utility tunnel drains are

discussed 1n the following sections

The Foundation Drain Plan for Building 881 (Drawing 25581-2, rev December 9, 1975) shows
that the foundation drains around Building 881 are constructed of 6-inch perforated galvanized
steel, with sections of 6-inch vitrified clay pipe. According to the Foundation Drain Lines plan
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2.0 OPERABLE UNIT 8 SITE CHARACTERIZATION

Information presented 1n the following discussion of IHSSs 1s taken from descriptions presented
m the Historical Release Report (DOE, 1992a and 1992b) for the RFP, engineering designs
drawings, and facilities drawings For several IHSSs, this information was recently updated by
Doty & Associates, Boulder, Colorado, as part of a subtask to prepanng this Work Plan. This
research has been included in the IHSS descriptions provided below and 1s also provided 1n
Appendix B This research includes additional background information regarding release
mechamsms, revisions to IHSS size and location, and the nature of operations and potential
contaminants occurring at a given stte. This research (Appendix B) 1s currently bemng directed
to the EG&G Hustorical Release Report (HRR) manager and will be incorporated mnto quarterly
updates of the HRR.

21 PREVIOUS INVESTIGATIONS AT OU8

Due to 1ts location within the RFP and 1its size, OUS8 1s adjacent to and/or overlain by several
other OUs, including:

OU2 - 903 Pad, Mound and East Trenches

OU4 - Solar Ponds

OU6 - Walnut Creek Drainage

OU9 - Original Process Waste Lines

0OU10 - Other Outside Closures

OU12 - 400/800 Area Sites

OU13 - 100 Area

OU14 - Radioactive Sites

Phase I RFRI Work Plan Final
Opersble Unit No. 8 2-1 December 1, 1992
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OU1S5 - Inside Building Closures and,
OU16 - Low Pnionty Sites.

Several of these OUs are either currently undergoing studies or have had studies completed
recently that are likely to provide data supporting the determination of the nature and extent of
contamination at OU8. In addition, several investigations and studies have been undertaken at
OUS, 1 response to spills and other mncidents related to the individual IHSSs  These
investigations (DOE, 1992a and 1992b, and EG&G, 1990c) and studies include the following.

. "774 Spill-Tank 66 Analyucal Report,” L.P. Johnson, 1981, EG&G Internal

Report.

. "776 Uulites Compressor House O1l Spill," R.E. Smith, 1986, EG&G Internal
Report.

. "Building 559 Groundwater Contamination,” M.V. Werkema, 1977, EG&G
Internal Report.

. CEARP Phase 1, Effluent Pipe, 700 Area.

. "Decontamination of Bulding 76 and Environs Following Incident of June 12,
1964," J B. Owen, 1964.

. "Disposition of South Section of Clay Lined Pond in Relation to Proposed
Building 79," E.S. Ryan, 1962.

. "Engineenng and Geologic Investigation for Two Additions to Building No. 774,
AEC Rocky Flats Facility,” Woodward-Clevenger & Associates, 1970.

. Evaporation Ponds, A.H Voight, 1971.
. "Final SIR 87-6-774 1 Caustuic Spill," D.O. Kissell and F.P. McMenus, 1987.
. "Fire--Building 71, September 11, 1957," J.B. Owen, 1957

. "Hastory of 207 Solar Evaporation Ponds and Nitrate in Walnut Creek," J.B.
Owen, 1974

Phase I RFI/RI Work Plan Final
Opersbie Unit No. § 2-2 December 1, 1992
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. "Investigation of Radioactivity Found 1n 701 Building Sanitary Sewer Backflow
and 1n 995 Building Qutfall, June 7-13, 1972," Werkema, 1972

. "O1l Spill Documentation,” M L. Paricio, 1986

. "RCRA Closure Plan Tanks T-40, T-66, T-67, T-68 Hazardous Waste
Management Unit 55 for USDOE - Rocky Flats Plant Transuranic Mixed Waste,"
Rockwell, 1989.

. "Report of Investigation on a Recent Process Waste Pipeline Leak,” C.T Ilisley,
1980

. "The Composition of Pond 2A," R.L. Delnay, 1959.

Map Figure 2-1 illustrates the location of all known IHSSs and PACs that are currently known
within the boundanes of OU8 Investigations regarding the potential for contamination to exist
at many of these IHSS will be undertaken according to the schedule of investigations pertainng
to the respective Operable Unit. The locations of IHSSs that will be discussed and investigated
in this Work Plan for QU8 are indicated in purple on Figure 2-1. Table 2.1 hsts the IHSS
numbers and names of each site to be investigated dunng implementation of the Work Plan for
Operable Unit 8 Table 2.2 lists the number of all IHSSs located within OU8 exclusive of those
planned to be investigated 1n this Work Plan (1.e., Table 2 1), and all PACs and the Operable

Unit 1n whach 1t 1s currently located.
22 REGULATORY BACKGROUND AT OU8

The Phase I RFI/RI and all response activities performed by DOE under the IAG are planned so
as to be consistent with CERCLA, the National Contingency Plan (NCP), RCRA, the Colorado
Hazardous Waste Act, and pertinent EPA gmdance documents However, the primary source of
the scope of work for the QU8 Phase I RFI/RI 1s the IAG, which formulates a phased approach
for investigation and remediation tatlored to the particular requirements of RFP. According to
the IAG, the Phase I RFI/RI will determine for each IHSS the source and extent of contamination

Phase I RFI/RI Work Plan Final
Operable Unit No. 8 2-3 December 1, 1952




ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01

Phase I RFI/RI Work Plan Section No 20, Rev.2" =
Operable Uit No 8 Page 40f 432CC o foes
700 Area Effective Date December1:--1992 2c

1n soil, sediments, surface water, groundwater and air; identify additional investigations work
needed, and provide information for a Human Health Risk Assessment and Environmental
Evaluation If further characterization of contamination within the QU8 area 1s required
involving groundwater (alluvium and Arapahoe Formation), surface water, and biota, it 1s
anticipated these will be addressed 1n a Phase IT RFI/RL

2.3  CURRENT CONDITIONS AT IHSSs WITHIN OU8

The current conditions described in this subsection are based on historical reports, review of
historical photographs, site visits, and interviews with former and present RFP employees Figure
2-2 1s a map of OUS8 showing outhines of individual THSSs. Figures 2-3 through 2-26 are
photographs and detailed maps of each IHSS. The locations and sizes of IHSSs presented 1n this
Work Plan are based on research of records and interviews with RFP employees and updated
from the most recent HRR (DOE, 1992a and 1992b) The IHSS information was compiled
considening recent information obtatned by Doty and Associates which 1s present in Appendix
B

2.3.1 THSS 118.1 - Solvent Spills West of Bulding 730

IHSS 118 1 1s related to a 5,000-gallon underground steel storage tank that contamned carbon
tetrachlonde located adjacent to the west side of Building 730, just north of Building 776.
Persons interviewed for the CEARP report recalled a spull of 100 to 200 galions of
trichloroethene (TCE) north of Bulding 776 prior to 1970. These persons did not recall any
mitigation efforts to control the spill or clean-up operations. However, the practice at that tme
was to flush the affected areas with large volumes of water. No documentation was found
detailing response to spills which occurred during filling operations 1n the 1970s (DOE, 1992a)
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On February 26, 1976, corroded piping leaked carbon tetrachlonde into the tank’s sump pit.
What has been described as a "considerable™ quantity leaked and was subsequently pumped out
of the pit onto the ground. Other documents indicate that this release was the result of a leaking
valve (DOE, 1992a) It was speculated that the tank or its associated pipes in the sump could
have been releasing the carbon tetrachlonide into the ground (DOE, 1992a) Documentation was
found which detailed the cleanup of spilled liquud, including that pumped onto the ground
(Appendix B).

On June 18, 1981, the tank failed, releasing carbon tetrachlonde into the sump. The tank was
subsequently removed following this failure (DOE, 1992b).

IHSS 118.1 was ongnally defined as a 50- by 180-foot area between Buildings 776 and 701
(EG&G, 1990c). HRR information indicates that the tank was located adjacent to the west of
Building 730. Therefore, 1t was proposed that this IHSS be re-defined as a 20- by 40-foot area
centered around the former tank location adjacent to the west of Building 730 (DOE, 1992a).
More recent information provided by Doty & Associates (Appendix B), indicate that IHSS 118.1
be re-defined as a 30- by 13-foot area located adjacent to the east side of building 701 (Figure
2-3)

Drawings, including D-13491A, D-13492A, and D-13493A, provide dimensions and details of
the tank which may be of importance when planmng the environmental investigation of the area.
These drawings indicate that the length of the tank (north/south) was approximately 14 feet, and
the diameter was approximately 8 feet. The south end of the tank was enclosed 1n a concrete
structure which provided maintenance access and encased the pipmng. The dimensions of the
concrete structure were approximately 6 feet wide, 12 feet long, and 12 feet deep. The wall
thickness was approximately 9 inches. An 18-inch square sump pit located 1n the southwestern
corner at the bottom of the structure provided drainage. The bottom elevation of the imntenor of
the structure was at 5,976 feet and the top of the structure was at 5,988 feet. The ground surface
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around the structure was approximately 1 foot below the top of the structure This structure
encased only approximately 3 feet of the south end of the tank. The tank was supported by the
concrete structure and a concrete footung approximately 3 feet wide located at the north end. It
18 unclear from the design drawings how deeply the north portion of the tank (that was not
enclosed 1n the structure) was buried. The matenial which had surrounded the north portion of
the tank 1s unknown The ground surface around the tank location was diked (EG&G, 1990c)

The area 1s currently relatively flat and includes both paved and unpaved surfaces. Prior to 1968,
the entire area was unpaved. The location 1s highly congested with overhead, ground-level, and

underground pipes and utihties
23.2 THSS 118.2 - Solvent Spill South End of Building 776

Available references state that IHSS 118.2 consists of a 5,000 gallon, above ground carbon
tetrachlonde tank located within a bermed area between the north side of Building 707 and the
alleyway south of Building 778 (Figure 2-4) In June 1981, the tank ruptured and leaked solvent
onto the ground, contaminating the soll. An unknown amount of carbon tetrachlonde was
released 1n this incident. The tank and the area of the spill were subsequently cleaned up.
Matenals that were contaminated, were boxed and shipped to Nevada and matenals that were not
were likely placed 1n the present landfill (THSS 114) No documentation was found which further
details response to this occurrence. It 1s not known whether sampling and analysis was
conducted to venfy the complete removal of contaminated soil (DOE, 1992b)

IHSS 118.2 was ornigwnally defined as a 30- by 70-foot area south of Building 776 (EG&G,
1990c) The HRR more precisely located this IHSS between the north side of Building 707 and
the alleyway south of Building 778. More recent information provided by Doty & Associates
(Appendix B) indicates that THSS 118.2 be redefined as an area approximately 30 by 20 feet
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adjacent to the north side of Bmlding 707 (Figure 2-4) The area occupies part of the long,
narrow alley between Buildings 707 and 778

The surrounding area 1s flat and fully paved, and receives moderate traffic.
2.3.3 [IHSS 123.1 - Valve Vault 7 Southwest of Building 707

IHSS 123.1 1s related to leaks at Valve Vault 7 which 1s part of the New Process Waste Line
system and controls the 800 Area main process waste line (Figure 2-5). This valve vault was
constructed to replace the onginal vault (also designated Valve Vault 7), which was located west
of Building 707 several hundred feet to the north. The orniginal Valve Vault 7 was removed
March 1973 and this location constitutes IHSS 123.2 (EG&G, 1990c). The leading agency
(Appendix B, CDH, Apnil 21, 1992) has transferred IHSS 123.2 to OU9. Therefore, IHSS 123.2
has been removed from the OU8 Work Plan.

On Apnl 4, 1983, a check valve in Valve Vault 7 malfunctioned, allowing process wastewater
to backflow into the sump. The vault filled with process wastewater and overflowed. The high-
water-level alarm system 1n Valve Vault 7 was apparently inoperative at the tme of the overflow
Process wastewater drained into an adjacent storm runoff collection system ditch near the Eighth
Street and Sage Avenue and flowed east toward South Walnut Creek and the B-Series drainage
ponds (Figure 2-5). Runoff was noticed flowing across the former 750 Parking Lot and through
the Building 991 normal runoff drainage (Appendix B).

The transfer of hquid waste from the holding tanks at Building 881 was discontinued after
wastewater was 1dentified flowing out of Valve Vault 7 Temporary dikes were constructed to
contain the overflow. A dam was constructed 1n the ditch east of the guard shack at Portal #1
and another dam was placed just west of Guard Shack 762 Drainage from the area was diverted
to Pond B-1 (DOE, 1992b)
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The malfunctioning check valve was repawred or replaced, the sump pump was replaced, and
reparr of the electrical system was mitiated A new type of check valve was ordered for all the
check valves 1n the waste transfer system. The ditch along Sage Avenue between Valve Vault
7 and Ninth Street was cleaned of all visible contamination. The excavated matenial was stored
for drying 1n the old Building 771 parking lot which 1s neither an IHSS or a PAC (DOE, 1992a).
Standard procedures would have momtored for radiation but nothing else. This area 1s a few
hundred feet northwest of Building 771 (Figure 2-5) This area was used as a parking lot for
Building 771, however, the pavement history 1s not known. Investigations of this area are
planned as part of this Work Plan.

IHSS 123.1 was ongmnally defined as a 30- by 30-foot area southwest of butiding 708 centered
around Valve Vault 7, and immediately adjacent to the PA between the inner fence and the
perimeter road (EG&G, 1990c). The HRR stated that IAG maps mislocated this IHSS 1n the
same area as the Onginal Process Waste Line (OPWL) valve vault which 1s several hundred feet
to the north (DOE, 1992a) The HRR suggested that based on this information, the proposed
boundanes defiming thus IHSS 1n the JAG be extended to include the storm runoff collection
system ditch near Eighth Street and Sage Avenue and continue to the extent of Pond B-1 (DOE,
1992a) More recent information provided by Doty & Associates (Appendix B), indicates that
IHSS 123.1 consists of the area where the valve vault was located Specifically the area south
of Sage Avenue (an area of approximately 40 by 40 feet) and the drainage ditch south of Sage
Avenue and west of Ninth Street. Since the spill entered a pipeline at the mntersection of Sage
Avenue and Nimnth Street, the IHSS does not extend beyond this pomnt (Figure 2-5). Also
Iuded 1s the area of the old Building 771 parking lot.

mc

The THSS slopes gently to the east and includes both paved and unpaved surfaces. Access to the
south of the area 1s restricted by the PA, while the perimeter road to the north 1s heavily travelled
by RFP traffic Overhead electric lines and underground process waste lines exist in the area.
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2.34 TIHSS 135 - Cooling Tower Blowdown - Northeast of Building 374

IHSS 135 1s related to coolng tower (Building 373) that serves Building 374 which was
constructed 1n the mid-1970s In 1979, because of a concern of tntium possibly being 1n the
water, a proposal was made that overflows and drain piping from the cooling towers should be
made to the sanitary sewer (Appendix B) The cooling tower blowdown from this structure 1s
currently piped into the sewage treatment plant. These cooling towers have had the ability since
approximately 1981 to accept recondensed evaporator water from Building 374. Evaporator
water 1s routinely sampled and analyzed and may be transferred to either the cooling towers or
to the Building 443 boilers A 1989 water balance study indicated that 11.3 million gallons of
recondensed Building 374 evaporator water went to the Building 443 boiler and 2 million galions
went to the Bulding 373 cooling towers This 2 million gallons of water was combined with
other plant raw water for the cooling tower makeup water (Appendix B).

A holding pond 1s located south of the cooling towers, across a paved dnive, and currently serves
as secondary containment for Tanks 808A and 808B. The holding pond was onginally clay lined
and was used to contamn surface runoff from around Building 374. It was concreted 1n
approximately 1986 for the purpose of serving as secondary containment for the two tanks, which
were constructed 1n 1986, as well as containing surface runoff A sluice gate 1s located at the
northeast comer of the pond with a connecting culvert that directs water into a dramnage toward
North Walnut Creek (Appendix B)

Persons interviewed for the CEARP Phase I report indicated that areas near the Building 374
cooling tower were affected by blowdown water However, Bmlding 374 personnel stated that
blowdown water 1s routed through an underground pipe into the RFP’s samitary sewer system for
treatment (DOE, 1992b) The underground blowdown water pipe extends out through the

southwest corner of the cooling tower
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THSS 135 was ongnally defined as a 100- by 150-foot area southeast of Building 374 (Rockwell,
1986f), but the cooling tower 1s actually northeast of the building (DOE, 1992b). HRR
information indicates that the pond was north of Building 374 at the turn 1n the asphalt road and
that this IHSS 1s wrregularly shaped Current information (Appendix B) updating the June 1991
Final HRR states that a 1981 event impacted the holding pond located to the south of the cooling
towers Therefore, the THSS boundary should be located around this holding pond and at the
outlet of the culvert. The updated dimensions of thus IHSS, as shown on Figure 2-6, are
approximately 115 feet by 40 to 50 feet with a panhandle that extends approximately 50 feet to
the northeast.

No documentation was found specifically identifying or describing the environment immediately
surrounding the cooling tower as being impacted by the cooling tower blowdown (Appendix B).
The ground surrounding the cooling tower 1s unpaved, flat, and is hghtly used for storage
(EG&G, 1990c).

2.3.5 IHSS 137 - Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name. Building
774)

IHSS 137 1s related to cooling tower Buildings 712 and 713 whach are located adjacent to each
other south of Building 774 and north of Building 777. Building 712, the westernmost of the
two, was constructed 1n 1962 to service Buildings 776 and 777. Bulding 713 was constructed
in 1966 to provide additional cooling tower capacity. During construction of Building 713,
several laundry and process waste lines were rerouted to make room for the new building (RFP
Engineering Drawing 14267-9 rev. A, Recommended January 19, 1966). It 1s unknown if these
underground pipes were removed, rerouted, or abandoned in-place. The area surrounding these
cooling towers, especially immediately south of the buildings, 1s characterized with an abundance
of aboveground and underground pipes and other structures. Elevation of the ground surface near
the buildings 1s approximately 5982 feet MSL Process waste invert elevations 1n the area south
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of the buildings are as deep as four feet, approximately 5978 feet MSL. Buildings 702 and 703
are pumphouses for Buildings 712 and 713, respectively The cooling tower sump for Butlding
712 1s located between the cooling tower and the 702 Pumphouse (Appendix B) The Building
776 cooling towers blowdown water 1s treated 1n the wastewater treatment plant. It 1s thought
that the blowdown water drains from the cooling towers through exterior underground pipes at
the south end of the buildings (DOE, 1992b)

The cooling towers have been damaged by wind and ramn and the west tower (Building 712) has
been resided at least once Building 712 currently has open panel siding; Building 713 currently
has open slat siding The slat siding allows some water to spray out of the tower onto the
surrounding ground surface. The ground immediately around the east sitde of Buulding 713 was
puddled from overspray duning a August 20, 1992 visit. Buwilding 712 was not operational on
that day and has been moperative for quite some time (Appendix B).

In the past, operation of the towers have been alternated seasonally; the west tower (Building
712), which has a higher cooling capacity, operated in the summer, while the east tower
(Building 713) operated in the winter. Blowdown water from these factlities 1s routed mnto the
RFP’s samitary sewer system for treatment (EG&G, 1990c). The cooling tower blowdown pipes
also leave the towers along their south sides.

IHSS 137 was ongnally defined (Rockwell, 1986f) as a 50- by 150-foot area south of Building
774. It was proposed to change the dimensions to a 50- by 120-foot area and that the boundaries
of IHSS 137 be redefined to encompass the south ends of Building 712 and Building 713 (DOE,
1992b) More recent information provided by Doty & Associates states that due to the age and
use of the cooling towers, 1t 1s anticipated that the area surrounding and between the cooling
towers has been affected by waters resulung from dnft, blowdown, and leaks. Therefore, the
IHSS boundary, as stated 1n the IAG and HRR, 1s proposed to be enlarged from the south end
of the cooling towers to the entire area surrounding and between the cooling towers. The
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potential area of impact 1s difficult to esumate, no documentation has been located which
describes or dehneates the effected area. For the purpose of this imtial investigation, 1t 1S
planned to include a zone approximately 10 feet beyond the foundation of Buildings 712 and 713
(Figure 2-7) Also, due to a general lack of documentation, 1t 1s not possible to reliably estimate
the area of affected surface from runoff that may have resulted from dnft, blowdown, or leaks
Agamn, no documentation has been found which identifies pathways other than to the north
toward North Walnut Creek. The area of investigation and interest may be adjusted toward the
north 1f imtial nvestigation results indicate sigmficant contamination within the proposed 10-foot
wide zone surrounding the cooling towers (Appendix B).

The land surface surrounding Buildings 712 and 713 1s flat and unpaved. Numerous underground
interferences (possibly Process Waste Lines (PWLs)) are evident (EG&G, 1990c).

2.36 IHSS 138 - Cooling Tower Blowdown - Building 779

THSS 138 1s related to cooling towers near Building 779. The original Building 779 cooling
towers were built 1n 1964 when construction of Building 779 was completed. The ongmal
cooling towers were relatively small structures located south of the present Building 779 cooling
towers The present cooling towers, Buildings 784, 785, 786, and 787 were constructed in 1986.
The onginal cooling towers were removed when those buildings were constructed. Building 783
1S a pumphouse associated with the current towers and contains many of the ancillary piping.

A discussion of general cooling tower development at the RFP 1s descnbed in detail in the
narrattve for IHSS 137. The current Bmlding 779 coohing towers are separated for different
functions and dufferent plumbing. Coohng Tower 1, which consists of four units, 1s the West
Chiller Cooling Water System, and 1s 1dentified as Building 786. The one umit of Cooling Tower
2 1s Building 785 and is the Process Cooling Water System. Cooling Tower 3, Building 787, 1s
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the East Chiller Cooling Water (Glycol mix) System. Cooling Tower 4 (Building 784) consists
of four umts and 1s the Standby Cooling Water System (Appendix B)

IHSS 138 1s related to two separate releases from the cooling towers for Building 779 that
occurred 14 years apart (DOE, 1992b). The first 1s a piping leak that occurred on December 8,
1976 1n an underground line that connected to the onginal cooling towers and the second 1s
related to an overflow event that occurred on December 8, 1990 Both events are described

below

Utilities personnel at RFP recalled that the 1976 spill occurred when an underground water hine
for a cooling tower broke east of Buslding 779 and adjacent to the northwest corner of Building
727. The leak discharged approximately 400 gallons of cooling tower effluent into a storm
sewer At the tme, 1t was stated that the spill drained toward Trench No 6, which was part of
the onginal surface-water and shallow groundwater collection system north of the solar ponds
(Appendix B).

The second event occurred on December 8, 1990 when a sump filled and water backwashed 1nto
Building 756 Cooling Tower No. 2 and spilled out of the fan on the east side of the structure.
An estmated 1,000 gallons of cooling tower water flowed onto the ground. According to
Building 779 utilities personnel, the spray from the backwash extended no more than 5 to 6 feet
east of the bulding (Appendix B)

IHSS 138 was onginally defined as a 75- by 75-foot area northeast of Buulding 779 (EG&G,
1990c) The area of the cooling tower water hine break 1s of smaller extent and located farther
to the east than presented in the IAG as IHSS 138. It was proposed that IHSS 138 be redefined
as a 50- by 50-foot area north of Building 727 (DOE, 1992b). The IHSS boundary presented 1n
the IAG was concluded to be too large and too far west of where the 1976 event occurred. The
reidentsification of the site 1n the HRR 1s considered to be adequate for the location of the 1976
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pipe leak. The effluent spilied toward Trench No 6, presumably through the storm water drains
and channels At the tme, these were monitored for radioactivity and were considered to be
uncontaminated. The exact route the spill took 1s not known at this tme and therefore cannot
be mapped with accuracy (Appendix B) For this Work Plan, this portion of this JHSS wall be
considered a 50- by 50-foot area north of Bulding 727. The location area of the 1990 incident
can be defined along the east side of Building 785 (Tower 2) extending six feet out from the
building (Figure 2-8)

The area surrounding the towers 1s unpaved and relatively flat, and 1s heavily congested with
trallers and storage contamners (EG&G, 1990c). The area 1s marked by an abundance of
aboveground and underground utilities and other structures (Appendix B)

2.3.7 IHSS 139.1(N) and 139.1(S) - Hydroxide Tank Area - Buildings 771 and 774

THSS 139.1 was onginally identified as a 25- by 250-foot area south of Building 771. However,
thas THSS actually consists of two separate areas surrounding two aboveground caustic storage
tanks and two aboveground condensate recerving tanks (EG&G, 1990c).

A potassium hydroxide (KOH) tank (THSS 139.1(S)) 1s located approximately 55 feet south and
35 feet east of the southeast comer of Building 771 (Appendix B) (Figure 2-11). It was built
some time between 1955 and 1964 The 5,400-gallon tank 1s of welded construction and appears
to be 1 good condition presently. It 1s on a concrete base, which 1s also 1n good condition and
1s surrounded by a small, eroded, earthen berm (Appendix B).

A 6,500-gallon sodium hydroxide (NaOH) tank (IHSS 139.1(N)) 1s located adjacent to the north
stde of Building 774 (Figure 2-9) The NaOH tank was built some tume between 1955 and 1964
(Appendix B) It 1s vertical and surrounded by insulation, which 1s 1n poor condition. Through
the holes 1n the nsulation, 1t 1s apparent that the sides of the tank are corroded, as 1s the base of
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the tank. The tank 1s surrounded by a corroded concrete berm which 1s approximately 18 inches
high (Appendix B)

In addition to the two tanks described above, two 8,000-gallon tanks were once used as steam
condensate tanks and are located approximately 45 feet north of the NaOH tank (DOE, 1992b
and Appendix B), and at a lower elevation (Figure 2-10). These tanks were built some time
between 1971 and 1978 (Rockwell, 1978). The westernmost tank receives overflow and
contamned hqud from the bermed area around the NaOH tank. The easternmost tank receives
overflow from the westernmost tank. These two tanks, T-107 and T-108, have nveted
construction. Standing water has been noted around the tanks. The bottom of the tanks appears
to be corroded, and there 1s rust on the tops and sides of the tanks (Appendix B).

This Work Plan proposes that IHSS 139.1 be informally separated into two units. THSS 139.1(N)
consisting of both the NaOH and the steam condensate tanks and 139.1(S) consisting of the KOH
tank. It 1s proposed that 139.1(N) be compnsed of two discrete sites: a 25- by 25-foot area
around the NaOH tank and a 30- by 40-foot area centered around the west condensate receiving
tank. THSS 139 1(S) 1s proposed to consist of an "L"-shaped area 25 feet wide and 140 feet long
that includes the KOH tank and the line that transfers KOH into Building 771 (DOE, 1992b).
Recent information accumulated by Doty & Associates (Appendix B) indicates the 139.1 (N) site
consists of the two areas described above with redefined dimensions of approximately 20 by 20
feet and 70 by 35 feet (Figures 2-9 and 2-10) This information also indicates that IHSS
139 1(S) be redefined as a 35-by-25 foot area (Figure 2-11).

2.3.8 IHSS 139.2 - Hydrofluoric Acid Tank Area - Building 714

THSS 139.2 1s related to two honizontal, 1,300-pound, hydrofluoric acid (HF) cylinders, each with
a 1,200-pound capacity (Appendix B), which are located in Building 714, a small shed
approximately 4 feet east and 29 feet south of the southeastern corner of Building 771 (Fagure
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2-11) The HF 1s delivered to the RFP 1n portable cyhinders, whiach are replaced when empty.
No open transfer of the acid takes place (EG&G, 1990c) The acid 1s piped to, and used 1n,
Building 771 (Appendix B)

Discussions in previous reports for this IHSS indicate the shed contains two 1,200-gallon
aboveground HF tanks This, however, 1s not the case. The HF 1s contained 1n two 1,300-pound

cyhinders

A portable, refillable nitric acid dumpster 1s located just north and west (approximately 25 feet)
of the HF storage area discussed above More precisely, the dumpster 1s located at the southeast
corner of Buulding 771 Although this 1s not part of an OU8 IHSS, nor 1s 1t 1dentified as a PAC,
investigations are planned for this area. Initial studies will include a ten foot area around the
dumpster.

This dumpster supphes mtric acid to the Building 771 chemical makeup area. The acid 1s
delivered to the 218 tank farm near Building 444 by an outside supphier One of two available
dumpsters 15 picked up at Building 771, taken to the bulk supply, and filled by Bulding 774
Chemical Operators. The dumpster 1s then returned to Building 771 This activity occurred on
a daily basis while Building 771 was operational as a plutomum recovery facility (Appendix B).

IHSS 139.2 was ongally defined as a 40- by 60-foot area that encompasses the HF shed
(Building 714) south of Building 771 (EG&G, 1990c) The information compiled on IHSS 139.2
for the HRR 1ndicated that the location presented 1n the IAG was mnaccurate. For this Work Plan,
1t 1s proposed that the location of IHSS 139.2 be redefined to represent the location of the HF
storage shed, Building 714. This 1s approximately 350 feet south and 250 feet west of the
location presented 1n the IAG as IHSS 139.2 (DOE, 1992a) More recent information presented
by Doty & Associates (Appendix B), indicates that THSS 139.2 be located approximately 45 feet
south of the southeast corner of Building 771 and that 1ts boundanes be reduced to approximately
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25 by 35 feet (Figure 2-11) The area is flat, includes both paved and unpaved surfaces, and 1s
heavily used. A large aboveground KOH storage tank 1s immediately east of the site (EG&G,
1990c)

2.3.9 [IHSS 144 - Sewer Line Breaks - near Building 730, Tanks 776 A-D, (IAG Name: Sewer
Line Break)

THSS 144 1s related to sewer line breaks associated with four underground waste holding tanks
located north of Building 776 and east of Building 701 1n a small structure 1dentified as Building
730. They are designated as Tanks 776 A through D They were built in approximately 1956
(Rockwell, 1976) and were taken out of service 1n the 1980s. They are now used as plenum
deluge tanks (Appendix B). Therefore, the tanks would normally be expected to be dry

RFP engineering drawings, specifically D-13493 and 28714-X51, provide additional information
about these tanks The tanks are underground concrete tanks which are beneath a pumphouse.
To gamn access to the pumphouse, one must go through a ground-level doorway and descend 9.67
feet down stawrs. At this level, one 1s essentially standing on the tanks, which have manhole
covers (Appendix B).

The top of the pumphouse, which 1s shghtly above the ground surface, 1s at an elevation of
5,988 0 feet MSL The floor of the pumphouse, also the roof of the tanks, 1s at an elevation of
5,978.33 feet MSL The base of the tanks are approximately 12 feet below the floor of the
pumphouse, indicating an approximate base elevation of 5,966.33 feet MSL The concrete
surrounding the pumphouse and tanks 1s approximately 1 foot thick (Appendix B).

The tanks are concrete and are not accessible for inspection. The capacity of Tanks 776 A and
B are 22,500 gallons each, and the capacity of Tanks 776 C and D are 4,500 gallons each. The
dimensions of 776 A and B have been reported to be 25°x15°x10’ each, and those of 776 C and
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D are 5°x15’x10’ each (Rockwell, 1976) Tanks 776 A and B are laundry waste holding tanks,
and Tanks 776 C and D are process waste holding tanks. Their design 1s such that if tanks C
and D overflowed, the excess liqud could drain 1nto tanks A and B, and vice versa (Appendix
B)

From approximmately 1969 until 1973, laundry waste could be transferred through the sewer lines
to the sanitary sewer system 3004(U) A pipe header at the tanks allowed alternatives of
pumping the laundry water to the sanitary sewer system, the Solar Evaporation Ponds, or
Building 774 (Appendix B)

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was
completed. Apparently, previous transfers of laundry wastewater from Tanks 776 A and B
resulted in backflow into the vault. The revision to the floor dramn, involving relocation of the
dran pipe connection, would allow the waste to be transferred at higher pressures (Appendix B).
On June 7 or 8, 1972, the increased pumping caused a toilet and sink 1n Building 701 to overflow
and a patch to rupture 1n the hine east of the waste holding tanks (Appendix B).

THSS 144 was ongnally defined as a 20- by 50-foot area between Building 777 and 779 (EG&G,
1990c) It was proposed that the location of IHSS 144 be redefined to include the location of
the clean-out plug overflow east of Buiiding 730 (DOE, 1992b). More recent information
provided by Doty & Associates (Appendix B), indicates that IHSS 144 should be divided into
two separate sites, 144(N) and 144(S) IHSS 144(N) has dimensions of 25 by 70 feet and be
located east of Building 701 (Figure 2-12). Since the exact location of the sewer line break
between Buildings 777 and 779 1s unknown, the boundaries of 144(S) will include more of the
alleyway and 1s expanded to 15 by 170 feet (Figure 2-13).

The area between Buildings 777 and 779 1s a narrow, paved alley which slopes down from the
north 1o a level several feet lower than the surrounding ground, giving the appearance that 1t was
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excavated. The alley has been paved since 1968, and has sloped to the south since the two
buldings were constructed (EG&G, 1990c).

2.3 10 IHSS 150 1 - Radioactive Site North of Building 771

This IHSS consists of an area north of Building 771 affected by radioactive leaks (Figure 2-14).
Wastes from Building 771 and matenals to be reprocessed in Building 771 were frequently
handled and stored 1n the area north of the bullding Building 770, located north of Building
771, was built 1n 1965 and has been used as a residue storage area in the past.

From approximately 1962 until approximately 1968, a 5,000-gallon stainless-steel tank was
located approximately 30 feet north of Building 771. The tank was on six-foot legs and was
approximately 8 feet in diameter. Two overhead pipes from Room 114 in Bwmlding 771
connected to the tank, one of which was a vacuum vent to control transfer in and out of the
other The tank was used m the Filtrate Recovery Ion Exchange system, which concentrated
piutonium and amencium for recovery. Americium was concentrated on an 10n exchange column

and was transferred at a predetermined concentration to the tank.

The tank was taken out of service following the discovery of a leak and was eventually disposed
of at a DOE facility 1n Idaho (Appendix B).

The paved area between Buildings 771 and 770 was used for the storage of residue in drums
prior to processing 1n Building 771. A June 1969 photograph shows over one hundred drums
stored 1n rows on the pavement. A fence parallel to Building 771 also encloses the west entrance
to Building 770 and defines a storage area. During the period that the area was used for storage,
the paved area also functioned as the access road for Buldings 771 and 774 Drums were also
stored 1n the courtyard south of Building 770 between the access road and the bwlding This
location has since been altered. The matenal stored consisted pnmarily of residues which had

Phase I RFURT Work Plan Final
Opersble Unit No. 8 2-19 December 1, 1992




ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OUS8 01

Phase I RFI/RI Work Plan Section No 20, Rev 20
Operable Unit No 8 Page 20 of 443 T
700 Area Effective Date —December 11992 ‘7 2/ & pe

a high plutomum content and were destined for piutonium recovery operations 1n Building 771
Matenals were stored 1n drums, on pallets, or in cargo containers In the 1960s, there was a
concrete embankment wall along the southern and eastern sides of the courtyard, there 1s
currently no embankment wall. Construction changes in this area are not clear. More
mformation may be found at a future date regarding the physical alteration of the area. Drums
of waste from the 1969 fire in Building 776 were stored in the area for inventory prior to
relocation (Appendix B).

Due to environmental concerns related to the clean-up activities at the 903 storage area and the
trniangle storage area, site-wide efforts were made 1n the early 1970s to move all radioactively
contaminated materials to indoor storage. The Building 771 area was used for storage untid
approximately 1974 when Building 776 was used for indoor storage. Building 770 was then used
for the storage of equpment and also as an equipment assembly facility prior to the installation
in other buildings (Appendix B).

IHSS 150 1 was onginally defined as a 50- by 450-foot area north of Building 771 (EG&G,
1990c). Information developed on this THSS from the HRR 1ndicated that the waste storage and
handling also occurred west of Building 770 and possibly north of Bulding 774 Due to the
leaking tank incident in June 1968, 1t was proposed that the IHSS boundaries presented in the
IAG be extended to the east approximately 120 feet. In addition, photographs clearly show that
1n March 1974, over 30 cargo contamners were present immediately west of Building 770. The
photographs also mnclude close-up shots of the contamers and the ground. This area was not
within the onginal IHSS boundanes. Thus, 1t was proposed to extend the boundanes of IHSS
150.1 to include the area west of Building 770 (DOE, 1992b). Recent information provided by
Doty & Associates (Appendix B), indicate the IHSS boundaries should be revised to
approximately 60 by 360 feet (Figure 2-14).
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The area encompassing this IHSS 1s paved, occupied by numerous trailers, auxiliary buildings
and storage areas. The surface was repaved 4 to 5 years ago. Prior to this the asphalt was badly
deteniorated, with soil exposed in many areas (EG&G, 1990c). The soil beneath the pavement
1s expected to be compacted fill because the area had been a fairly steep hillside sloping to the
north before the area was levelled and buildings erected. The thickness of the compacted fill

matenal 1s expected to vary across the site and increase to the north.

A small prefabnicated building used for storage 1s located west of Building 770. This bumilding
was present 1n 1969 photographs and has been used for equipment storage.

Surface water on the pavement generally dramns to the west. Pnor to the mid-1960s, some
surface runoff was able to drain into a strip of grass west of Building 770 between the access
road and the Building 771 parking lot. The grass stnnp was reduced 1n width 1n the late 1960s
and finally was paved entirely The area immediately north of Building 770 has a grated
collection channel which directs collected surface water to the east toward a small pond
("Bowman’s Pond"). The water 1n the pond 1s collected 1n the Interceptor Trench Pump House
system associated with the solar ponds (Appendix B)

Several test wells were drilled 1n the area north of Building 771 1n 1962 1n preparation for the
construction of an addition. One boring was located in the northeastern corner of Building 771
and was drilled to a depth of 36 feet from an elevation of 5,946 feet MSL. Fill existed to a
depth of 1 foot, highly weathered claystone to a depth of 15 feet, and weathered claystone to the
bottom of the hole. The water table was encountered at 6 feet, although the date of the borings
was not provided (Appendix B).
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23.11 THSS 150.2 - Radioactive Site West of Buildings 771 and 776

IHSS 150.2 1s related to the area west of Buildings 771 and 776 which were contaminated as a
result of the September 11, 1957 fire 1n Building 771 and the May 11, 1969 fire 1n Bulding
776/777 Specific details on firefighting techmques could not be determined for the 1957 fire.
However, water was used to suppress the 1969 fire. The west side of Building 771 was
contaminated as a result of the 1957 fire Although no documentation was found which details
specific activities 1n the area, a review of documents pertaining to the fire indicates that the west
side of Bulding 771 was used extensively for staging of firefighting vehicles durning the fire.
The portion of the buiiding that was most affected by the fire was Room 180, which 1s located
in the southwest corner of Building 771; therefore, the west entrance provided good access for
the firefighters At the tume of the fire, there was an access door on the west side of the building
and the area was paved (Appendix B) Currently, there 1s a loading dock located at the access

door

In 1969, the west dock area of Building 776 was contaminated by tracking of radioactive
matenals by firefighting personnel. The contaminated area extended out from the building
approximately 30 feet. Following the fire, rain transported contamination mnto nearby soil. Oil
and gravel were placed on the soil to stabilize the contamination. The soil, o1l, and gravel were
removed on July 19, 1969 (Appendix B). Contammated matenial was buried east of Building 881
(IHSS 130).

The IAG and the First Draft Work Plan (EG&G, 1990c) defined the IHSS 150.2 boundanes as
a 70- by 250-foot area west of Building 771. Subsequently, information developed for the final
HRR (DOE, 1992b) indicated that the location for IHSS 150.2 presented 1n the IAG is 1naccurate
and proposed that the THSS be redefined as a 75- by 600-foot area west of Buildings 776 and
771 Information presented by Doty & Associates (Appendix B) subsequent to the HRR
indicated that the boundanes of IHSS 150 2 should be expanded to 680 feet long along the west
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sides of Buldings 778, 776, and 771 and the width of this IHSS should range from
approximately 70 to 90 feet. Supplemental information also developed by Doty & Associates
(Appendix B) indicates that IHSS 150.2 should be divided into 2 separate areas (Figure 2-15)
The northernmost area 1s located adjacent to the western side of Building 771. The southemn
most area 1S located adjacent to the western side of Building 776 and extends south to the
northern side of Bmlding 778

The ground surface west of Building 771 steps down steeply to the north, with numerous
retaiming walls, paved and unpaved storage pads, and loading docks. The storage areas hold
drums, electrical equipment, and sheds. The surface, west of Building 776, 1s relatively flat and
mostly paved The area was first paved in 1968 (EG&G, 1990c).

2.3.12 THSS 150.3 - Radioactive Site Between Buildings 771 and 774

A tunnel between Buildings 771 and 774 was built during construction of the buildings 1n 1952.
The tunnel was onginally built as an exhaust ventlation duct for Building 774 and contains
process waste ines This IHSS consists of an area between Buildings 771 and 774 that was
contaminated by a radioactive leak from the process waste lines in 1971 and by an unspectfied
amount of aqueous process waste released from a separated flange in the late 1970s or early
1980s Personnel recalled that the area was cleaned up (DOE, 1992b).

The 1nterior of the tunnel 1s 3 4 feet square. It 1s constructed of 8-inch-thick removable concrete
slabs with a copper water seal at the joints. The tunnel is approximately 175 feet 1n length and
slopes evenly from the east side of Building 771, where the tunnel has an intenor floor elevation
of 5,963 feet MSL, to the west side of Building 774, where the tunnel has an interior floor
elevation of 5,939 66 feet MSL. The tunnel has a peniscope-type shape on the west end where
1t raises sharply and enters Building 771 at an elevation of 5,974.7 feet MSL (Appendix B). The
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tunnel also "doglegs," runming east/west on the west end of the tunnel, and then anghing to the

northeast near the east end of the tunnel

IHSS 150 3 was onginally defined as a 100- by 140-foot area east of Building 771 (EG&G,
1990c). More recent information provided by Doty & Associates (Appendix B) indicates the
boundanes of this IHSS should be changed to approximately 155 by 25 feet with the east end
extending up to the southwest corner of Building 774 to include an area surrounding the entire

tunnel (Figure 2-16).

The land surface above the tunnel has been modified as a result of construction and slope
stabilization activities over the years When the tunnel was ongnally bult, the ground surface
to the north of the tunnel was relatively flat as compared to the present topography, currently,
the ground surface slopes steeply to the north descending nto the 771/774 courtyard. As a result,
the tunnel now 1s partially exposed; a walkway has been erected on the top of the tunnel adjacent
to Building 774 It should also be noted that there are overhead pipes 1n the 771/774 courtyard
(Appendix B). South of the IHSS the area 1s relatively flat and mostly paved, while the north
side slopes steeply to the north into an unpaved courtyard between Buldings 771 and 774.

2 3.13 IHSS 150.4 - Radioacuve Site East of Building 750

IHSS 1504 was behieved to have been contaminated due to tank and pump equipment
decontamination activities following the May 1969 fire 1n Building 776/777 and/or from "leaking
manholes” 1n the area (Appendix B). No documentation has been found which confirms the
staging of decontamination equipment near Bmlding 750 Present and former RFP employees
did not recall the use of the area for such activities. No documentation regarding "leaking
manholes” was found; however, the leak refereed to may be related to the lgh levels of gross
Alpha and Beta radiation detected 1n a sump located just outside Door 3, South of Bulding 778
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Investigation 1nto the high levels resulted 1n finding a leaking process waste line located above

the sump

THSS 150 4 was onginally defined as a 120- by 180-foot area northeast of Building 750 (EG&G,
1990c) According to the HRR, 1t was proposed that the location of IHSS 150 4 be redefined as
an area to the northwest of Bmlding 750 (DOE, 1992b). More recent information provided by
Doty & Associates (Appendix B) indicate that IHSS 150 4 1s located 1n the courtyard of Building
750 which 1s between Buildings 707 and 750 and should include only an area in which the
process waste leak occurred. Thus, dimensions of this IHSS are approximately 20 by 20 feet
(Figure 2-17)

The surface in thus area 1s flat, mostly paved, and used for storage, parking, and
loading/unloading for Building 750. The area has been paved since construction of Building 750
m 1969

2.3.14 THSS 150.5 - Radioactive Site West of Building 707

Recent information obtained by Doty & Associates (Appendix B, May 28,1992) indicates that
THSS 150 5 1s actually the same as IHSS 123.2. Additionally, the leading agencies (CDH, 1992)
have transferred THSS 123.2 to QU9. Therefore, IHSS 150.5, as with IHSS 123.2, has not been
addressed 1n the OU8 Work Plan.

2.3 15 THSS 150.6 - Radioacuve Site South of Building 779

On June 22, 1969, an empty drum with residual contaminated oil was cut apart near a dock at
Building 779 (DOE, 1992b and Appendix B) and was spread by pedestnan tracking.
Contaminated o1l was tracked across the first floor, the dock, and surrounding outdoor areas south
and east of Building 779 (Appendix B) The mamn dock for Buulding 779 1s located along the
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northern half of the east side of the building Although, the exact pathway along which workers
walked 1s unknown, 1t 1s known that the buildings south entrance was also contaminated
Therefore, 1t 1s unclear whether workers got from the dock to the south entrance of the building
by walking inside the bwlding, or outside and around the building. In order to plan a
conservative yet thorough investigation plan, the roadway from the cooling towers and dock to
the south entrance 1s constdered to have been the path traveled by the workers.

No incident report for this event was found. It i1s likely that one was not written due to the
attention demanded by the May 11, 1969 fire in Buildings 776 and 777 and subsequent cleanup
activities. However, other sources indicate that following a release 1n 1969, an unknown number
of drums of soil were removed for off-site disposal (EG&G, 1990c). It is not known whether
all areas affected by this mncident were included 1n cleanup activities (DOE, 1992b).

IHSS 150 6 was oniginally described as a 100- by 200-foot area south of Building 779 (EG&G,
1990c). According to the IAG, the dimensions of this IHSS are approximately 185 by 50 feet.
The IAG also ndicates the location of this IHSS to be south of Building 779 and encompassing
the northern portions of Buildings 705 and 706. Recent work by Doty & Associates (Appendix
B) 1ndicates that the area should include both the eastern and southern sides of Building 779 and
extend approximately 40 feet south of Building 779 to the north side of Tank T779A but should
not encompass the northern portion of Burldings 705 and 706. Also, Doty & Associates’ work
indicates that IHSSs 150.6 and 150.8 should be combined because of the continuous nature of
the incident which caused them to be histed as IHSSs.

The surface 1n this area 1s currently relatively flat and mostly paved (Figures 2-18 and 2-19).
The area 1s heavily used by pedestnan traffic Several overhead pipes serving Building 779
extend over the area, and a permanent trailer (T779A) 1s also present (EG&G, 1990c).
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2.3.16 THSS 150.7 - Radioacuve Site South of Building 776

Thus site, as with other THSS 150 sites, was contaminated by the May 1969 fire which occurred
in bwldings 776/777 which are to the north of this site (Figure 2-20). Following the fire, rain
carned contamination into the soil. Awrborne contamination from this incident was camed
predominately to the west-southwest, the average wind direction at the time. The area west of
the building 1s included 1n IHSS 150.2, which pertains to contamnation resulting from the 1957
and 1969 fires.

IHSS 150.7 was ongmally defined as a 100- by 500-foot area between Buildings 776 and 707
It was proposed that IHSS 150.7 be redefined as a 40- by 350-foot area between Buildings 776
and 778 due to the contamination resulting from the May 1969 fire 1n Building 776/777 (EG&G,
1990c). Doty & Associates (Appendix B) provided updated information in June of 1992 that
indicated the boundanies of this IHSS to be approximately 40 by 330 feet. Additional site
research performed by Doty & Associates (Appendix B) states that maps showing the area of
contamination, produced dunng and after cleanup activities, indicate that the affected area
extended to the north wall of Building 707. The boundanes of this IHSS now encompass the
area indicated on Figure 2-20 as bemng potentially contaminated. Very narrow, flat "courtyards”
separate Building 778 from Building 707 on the south and from Buitlding 776 on the north.
These courtyards are 1solated by enclosed haliways between the buildings (EG&G, 1990c).

An asphalt roadway was completed 1n the area on July 22, 1969 (DOE, 1992b). Much of the
area between Buildings 776 and 778 1s unpaved and inaccessible to vehicles, and 1s used for hight
storage and by pedestrians (EG&G, 1990c).
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2.3.17 IHSS 150 8 - Radioactive Site Northeast of Butlding 779

This IHSS consists of an area east of Buulding 779 across which contaminated o1l was tracked
over the first floor, dock, and surrounding outdoor areas south and east of Building 779
(Appendix B) IHSS 150.8 has been previously defined as an 80- by 120-foot area east of
Building 779 (Rockwell, 1986f). Doty & Associates have provided information (Appendix B)
that indicates that thus THSS 1s the same as THSS 150.6 and consequently have been combined
The reader 1s referred to Section 2.3.15 for descniption of the current conditions of IHSS 150.6

23.18 IHSS 151 - Fuel Onl Leak - Tank 262 North of Building 374

IHSS 151 1s related to spills of No. 2 diesel fuel o1l from an underground storage tank north of
Building 374 Infrequent spills have occurred since August 12, 1981 and have involved up to
196 gallons of diesel fuel IHSS 151 was onginally defined as a 30- by 35-foot area centered
over Tank 262 north of Building 374 (DOE, 1992a and 1992b). Doty & Associates have
provided updated information (Appendix B) that indicates the boundanes of this IHSS are
approximately 45 by 60 feet (Figure 2-21)

Tank 262 1s a steel, 47,500-gallon, underground storage tank installed in 1980. It 1s overlain by
a 15- by 25-foot concrete pad containing control valves and gauges (DOE, 1992b). The surface
around the pad 1s flat and unpaved (DOE, 1992)

2319 IHSS 163.1 - Radioactive Site North of Building 774

CEARP mterviewees recalled that an area north of Building 774 was used for washing equipment
and vehicles that were contaminated with unspecified types of radioactive matenals. This area
has been 1dentified as IHSS 163.1. Operationally, personnel would use nitric acid, soap, and
water for the cleaming, and the solution would flow onto the ground (Appendix B). Building 774
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personnel did not recall this area ever being used to wash equipment or vehicles (DOE, 1992b)
A former RFP employee contacted in August 1992 recalled that cleanup of trucks occurred near
the dock at the northeast corner of the building (Appendix B).

According to Doty & Associates (Appendix B), it has always been an RFP policy that extreme
care be exercised for the protection of the workers and of the environment. An event that would
have released radioactively contamnated liquid onto the ground and allowed to runoff into the
surrounding environment 1s not consistent with this policy. It was the purpose of the RFP Site
Survey Group to monitor outdoor activities and events for the presence of radionuchides.
Interviews were held with two retired Site Survey momitors who were with the RFP from the
1950s until the 1980s. These individuals would have been aware of radioactively contaminated
vehicles and equipment being decontaminated outside of buildings. They could not recall any
activity similar to this description having happened and could not believe that it could have
without therr knowledge Furthermore, on occasion, when a vehicle became contaminated, 1t was
either decontaminated at the location of the imncident to reduce the potential for contamination
spread or, if safe, 1t was taken to a suitable on-site location for decontamination Building 774
may have been suitable for the decontamination of some equipment because of the accessibility
of the docks Decontamination of vehicles was performed by wiping the surfaces with kimwipes
and then momtonng until the surface was clean The vehicle was not cleaned by being hosed
down There was no resulting wash water which could penetrate the asphalt or soil. The area
around the decontamination site was monitored afterward and cleaned up if contamination was

detected

The results of the Radiometric Survey, performed at the RFP duning the late 1970s and early
1980s, indicated no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g)
northeast of Building 774 (Appendix B) No radioactivity above background levels was indicated
at this location by the surveys conducted from 1977 through 1984 (DOE, 1992b)
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Aenal photographs taken from 1969 and 1971 show two areas east of this IHSS that were
covered with mounds of soil RFP personnel mnterviewed did not recall these mounds. The
mounds are beheved to be unrelated to THSS 163.1 (EG&G, 1990c and 1992b).

IHSS 163 1 was onginally defined as a 60- by 150-foot area northwest of Bmlding 774 (EG&G,
1990c) Based on the evaluation of all available information concerning thus IHSS, the boundary
1s shown to be approximately 50 by 125 feet, as depicted in Figure 2-22.

The eastern half of the area 1s mostly flat and paved and 1s covered in part by trader T771G
The area was repaved 4 or 5 years ago. The western half 1s unpaved, slopes to the north, and
1s crossed by an unpaved access road for the solar evaporation ponds (EG&G, 1990c).

2.3.20 IHSS 163.2 - Radioactive Site North of Buildings 771 and 774

Information for the development of the following discussion of IHSS 163.2 was gathered from
the review of documents, histonical drawings, and historical engineenng drawings as well as
mterviews with Building 771 employees. The information identified for this OU Work Plan
found inconsistencies with the discussion presented in RCRA 3004(u) (Rockwell, 1986f).

An amencium-contaminated slab 1s reported to be buried 1n the area near Building T771A by the
Perimeter Road. The slab 1s reported to be approximately 8 feet square and 10 inches thick.
From approximately 1962 until approximately 1968, the slab served as a foundation for a 5,000-
gallon stainless steel tank located approximately 30 feet north of Building 771. The tank was
used 1n the Filtrate Recovery Ion Exchange system which concentrated plutonium and amencrum
for recovery. Amencium was concentrated on an 10n exchange column and was transferred at

a predetermined concentration to the tank.
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Around 1968, the tank was temporarily sealed following the discovery of a leak. Once empted,
the tank was taken out of service The tank remained in place until it was taken to the size-
reduction facihity in Building 776 sometume shortly thereafter When the tank was removed to
the s1ze-reduction facility, the concrete slab was decontaminated. The slab was moved to a ditch
directly north of the area and buned. The area was paved sometime prior to June 1969 In the
m1d-1970s, Building T771A, a prefabncated structure, was constructed in the same general area.
None of the persons interviewed for this investigation recalled any subsequent excavation of the
slab (Appendix B) The slab lies underground near or beneath the east end of T771A at a
probable depth of less than 10 feet.

An environmental summary report from 1973 does not record the incadent in the summary of
environmental incidents impacting the soil at the RFP, however, the report does have a notation
of the slab on a map of the area north of Building 771. The report indicates that prior to 1973,
an area farther to the north of where the slab 1s believed to be buried and states that 1t was later
excavated and the contaminated portion cut away for off-site disposal (DOE, 1992b). Thas 1s not
believed to be the case, because the location indicated on the map cannot be accurate as area that
was paved several years before the slab became contaminated. As stated above, there has been
no venfication that the slab was subsequently excavated (DOE, 1992b).

The 8- by 8-foot slab 1s probably still buried beneath the pavement near Butlding T771A. There
was no mention of americium-contaminated soil being buned with the siab. However, because
the slab had been located on soil, 1t 1s likely that some soil from beneath the slab was also
deposited when the slab was pushed into the ditch. However, 1t 1s not likely that there 1s a
sigmficant amount of contaminated soil surrounding the slab. Other matenal of an unknown
source was backfilled into the ditch prior to the area beng graded and paved (Appendix B).
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The dutch the slab was burted in a surface drainage formerly directed to the west 1nto a tributary
to North Wainut Creek. It 1s not known how long the slab remained 1n the ditch before the area

was paved (Appendix B).

THSS 163.2 was onginally defined as a 50- by 50-foot area north of Buldings 771 and 774,
outside the Protected Area just southeast of Parking Area No. 71 (EG&G, 1990c). Recent
mformation provided by Doty & Associates (Appendix B) indicates that ITHSS 163.2 1s an area
approximately 60 by 40 feet near the east end of T7711A (Figure 2-23).

The area 1s on a steep north-sloping hillside into the North Walnut Creek drainage The Building
771 parking lot 1s over approximately 40 feet of fill matenal right in the dramnage. Bulding 771
was built into the hiliside with the roof of the two-story building at ground level along the south
wall. The location of the slab 1s 1n an area of varying depths of fill over weathered clay bedrock
(Appendix B)

2.321 THSS 172 - Central Avenue Waste Spill

IHSS 172 follows the path formerly used by vehicles to transport drums of waste between the
903 Pad, where the drums were stored, and the waste treatment facility in Building 771. It spans
a distance of approximately 1 mile, crossing the Protected Area southeast of Building 374, and
includes- the westbound lane(s) of Central Avenue between the 903 Pad and Sixth Street; the
northbound lane(s) of Sixth Street between Central Avenue and the northwestern corner of
Building 771, and the dock area, stll 1n use, at the northwestern comer of Building 771 (EG&G,

1990c).

In June 1968, according to reference documents, one or two drums contaimng plutonum-tainted
o1l and oils with lathe coolant leaked along this path while 1n transit. Only the northbound and
westbound lanes reportedly were affected. A former Rockwell employee recalled a number of
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details about this incident. The leak occurred near the end of the work day. A forklift was
dispatched to transport several drums of contaminated lathe coolant on a pallet from the 903 Pad /
to Bullding 771 The drums generally were transported by truck. However, these three drums

represented some of the last remaining drums at the 903 Pad, and the small load may not have

warranted a truck. Only one of the three drums leaked, and the drum released only a small

portion of its contents, suggesting that the spill involved perhaps 10 gallons or less The leak

resulted from sloshing of the drum contents through an improperly sealed bung duning transport.

Because of this, no more material was lhikely to have spilled at stopping pomnts than at other

points along the route. The spill was detected when the forklift reached Building 771, and the

affected roadway was quickly cordoned off An effort was made to clean up the spill, and the

roadway was seal-coated before being reopened to RFP traffic (DOE, 1992, 1992a, and EG&G,

1990c).

Also an unknown amount of "low-level matenal" reportedly spread to the diich along the north
side of Central Avenue as a result of this spill. Aenal photographs taken 1n 1969 of RFP show
that this ditch ran along essentially the entire affected length of Central Avenue. Most of the
ditch has since been paved over, ined with concrete, or filled i1n by subsequent construction.
Available references do not indicate what area(s) of the ditch received contamination. Because
the release was relatively small and the cleanup response was very timely, sigmificant
contamination of the ditch 1s not expected (EG&G, 1990c).

Most of the affected roadway has since been repaved and remains heavily used A section of
Central Avenue between Eighth and Tenth Streets was removed in August 1970 and placed in
an asphalt dumping area east of Building 881 (THSS 130). The section of Sixth Street between
Sage Avenue (outside the Protected Area) and the perimeter road within the Protected Area was
removed duning Protected Area construction between late 1980 and late 1982. The fate of the
removed asphalt 1s not known (EG&G, 1990c).
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Because of the small quantities of matenal believed to have been released duning the incidents
described above, the cleanup efforts undertaken at the time of these incidents, and disturbance
of the areas affected by construction activities and paving, 1t 1s recommended that THSS 172 be
redefined to exclude those portions of the roadway subsequently removed These include Central
Avenue between Eighth and Tenth Streets (approximately 1,050 hnear feet) (DOE, 1992a) and
Sixth Street between Sage Avenue and the Protected Area penmeter road (approximately 320
hnear feet) (EG&G, 1990c).

2.3.22 THSS 173 - Radioactive Site - 900 Area (Storage Vaults near Building 991)

Thas THSS (Figure 2-25) 1s associated with storage near Building 991. It onginally encompassed
Building 991 and associated underground storage vaults (or tunnels) 996, 997, 998, and 999
(these onginal plant structures have been in operation since 1952) The area lies within the South
Walnut Creek drainage, primanly on the south-sioping north side of the drainage (EG&G, 1990c)
The south dock of Buulding 991 18 located on the west side of the building and 1s a loading
facility for the tunnels. Small parts and equipment were washed 1n the dock at:ea. Final products
containg plutomum and uramum were shipped from the dock, but no raw products were
mnvolved in the operations ongomng within Building 991  Acetone, perchloroethene, and
tnichloroethane were solvents used within the building (DOE, 1992a).

Bwlding 991 was the first active bwmlding at the RFP and was used for storage and
loading/unloading of finished products. According to former RFP employees, the "south Dock”
18 actually located on the west side of Building 991, and 1s referred to as "south” because 1t is
located south of the tunnels to Buildings 996 through 999, to and from which loading/unloading
operations were being conducted. According to former RFP employees, the dock and courtyard
were often washed down with water, which could seep into cracks and the edge of the asphalt
(Appendix B).
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Cleaning of depleted uranium parts was conducted 1n the courtyard of Building 991, which 1s
located on the west side of the building near the dock, in the late 1950s and early 1960s
Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored
i drums and removed for disposal. Spills and water could have drained into storm drains.
These washing activities were conducted along the north wall of the asphalted courtyard
(Appendix B).

The storage vaults and tunnels associated with Buiiding 991, Buildings 996 through 999, are used
for storing finished uranium, plutonmum, and beryllium parts prior to off-site shipment. The
fimshed product was not considered radioactive because the components were plated with mickel.
The vaults have reportedly been subject to nfiltration of groundwater. The structural integrity
of the vaults was compromised durning construction of Bulding 771, due to heavy equipment
driving over the area. According to newspaper articles, water 1s entering the tunnels through
fractures 1n the walls, ceiling, and floors (Appendix B).

Results of a Radiometric Survey, performed at the RFP dunng the late 1970s and early 1980s,
indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCi/g) around the
south dock of Building 991 (Appendix B). According to CEARP Phase I, routine surveys of the
vaults have indicated that they are free of radiocacuve contamination, with the exception of tunnel
996 which might be shghtly uramum nfiltrated. Final products contaimng plutonium and
uranium were shipped from the dock (DOE, 1992a).

Information developed on the unit for this study indicates that the location of IHSS 173 presented
1n the IAG 1s maccurate. The IAG indicates the entire building and the area over the tunnels and
vaults should be included in the IHSS pnmarily because of the age of the structures. Even
though there was no documentation found indicating potential for contamination of the area, 1t
18 believed from interviews with retired RFP personnel involved with the actvities of this area
that the south dock would have a greater probability than the bwilding or vaults of bewng
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potentially contaminated The south half of the building was used for offices and the north haif

for laboratonies and research

The IAG boundary for this IHSS includes all of Building 991 and 1ts surrounding areas.
Contaminated area underlying and surrounding the vaults and tunnels of Butlding 991, as well
as the building itself, will be remediated as Under Building Contamination (UBC) 991 as
indicated 1n the final Historical Release Report of June 1992; therefore, 1t 1s proposed that this
IHSS includes only the dock area. This proposal was made in the HRR (DOE, 1992a) and
accepted by the regulatory agencies (Appendix B)

The surface around Building 991 is paved, receives moderate to heavy traffic, and is enclosed
by a secunty fence. This area has been paved for over 20 years; the pavement has been
disrupted at umes by construction and was extended to encompass Building 984, just south of
991, which was bult 1n the 1980s.

2.3 23 IHSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Buulding 992)

The Final HRR report states that an area southwest of Building 991, near Building 992, was used
between 1953 and 1978 to steam clean radioactively-contaminated equipment and drums. The
rinse water was collected 1n a sump for treatment in the RFP’s process waste system (DOE,
1992b) Building 991 personnel indicated that steam cleaming was done 1n an area within the
southwest corner of the Building 991, not beside the guard shack or elsewhere outside the
building. This was discontinued around 1969 when new cleamng facilities became available.
The area was used to clean stamnless-steel contamers needed to ship matenals to other U.S. AEC
(now DOE) facilities. Although these contamners were returned empty to Building 991 by the
other facilities and were steam cleaned prior to reuse. It was reported 1n CEARP Phase 1 that
some of the equipment may have been radioactively contaminated. The cleaning was done on

a concrete floor which 1s sull in place Wash water ran into an outside drain which flowed south
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and east beneath pavement before emptying into an unhined ditch just southeast of the building.
Although not included withun this THSS, the 400 Iineal feet downstream (east of the THSS) will
be mnvestigated utiizing radiation surveys and possible sediment sampling The drain system 1s
also sull in place (EG&G, 1990c)

CEARP 1nterviewees recalled that there was a small contaminated sot on the ground that was
cleaned up (Appendix B). Approximately 3 feet were excavated during cleanup. It was stated
that this occurred on the north side of Central Avenue, southwest of Building 991; however, the
exact location was not stated Many spots of contamination had been detected 1n the past 1n so1l
along Central Avenue 1n this area due to the presence of the Mound, Trench No. 1, and Oil Bum
Pit No 2 It 1s unlikely that the 3 feet of contaminated soil was associated with the steam
cleanming acuivities Bmlding 991 personnel indicated that steam cleaning was discontinued prior
to the aenal photo dated 1971 (EG&G, 1990c).

IHSS 184 was oniginally defined as a 50- by 50-foot area near Building 992, just southwest of
Bumlding 991 (EG&G, 1990c). Information provided by Doty & Associates in June 1992
(Appendix B), indicate that the boundaries of this THSS are approximately 55 by 75 feet located
south of Building 991 According to Doty & Associates more recent work, August 31, 1992
(Appendix B), no documentation exists that delineates the location of washing activities;
however, the paved arca between Building 992 and the south dock may have been used for steam
cleaning. Therefore, 1t 1s proposed to extend the IHSS boundanies to include the paved area
(Figure 2-25)

2 3.24 THSS 188 - Acid Leak (Southeast of Building 374)

This THSS 1s related to a 1983 incident recalled by CEARP interviewees mn which a 55-gallon
drum contaimng mitric and hydrochloric acid leaked near the east gate of Building 374 (DOE,
1992a) It 1s hkely that the mixture was a waste metal leaching solution onginating from the 400
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Area which suggest that 1t might have contained some trace heavy metals. According to the
CEARP Phase I Document, no environmental hazard should remain (DOE, 1992a).

There 1s a dock located 1n the southwest corner where Building 371 and Building 374 intersect.
Thus 1s the area where this site should be located. Plate 2 (DOE, 1992a) reflects the change from
the IAG map which had this site located south of Butlding 374. The dock normally handles
drums of this type and contains a sump capable of handling a spill of this s1ze; therefore, the spall
must have occurred on the ground next to the building. The surface was flat and unpaved at the
tume of the acid leak and was later paved in the mid-1980s.

Recent investigations have found no documentation regarding the mcident or cleanup activittes.
The incident 1s not mentioned 1n the "Summary of Events or Environmental Analysis Weekly
Highlights" for the 1983 ime frame. Additionally, there were no event-specific reports found
which detail the incident. Employees who were 1n positions to have responded to such an
mcident do not recall this incident and state that they knew of no reason why a drum contaimng
acids would have been 1n the area of Building 374 (Appendix B).

THSS 188 was onginally an area of unspecified s1ze southeast of Buiding 374. HRR information
indicates that the site should be closer to Building 371 and 374 than 1s indicated 1n the IAG
(DOE, 1992b) The current location and dimensions (approximately 65 by 110 feet) are shown
on Figure 2-26.

24 NATURE AND EXTENT OF CONTAMINATION

The description of the nature and extent of contamination presented 1n this subsection is based
on historical reports, review of historical photographs, site visits, interviews with former and
present RFP employees, and review of analytical data obtamned from the Rocky Flats
Environmental Database System (RFEDS) Appendix F contains all available analytical data for
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surficial matenals (1 e., artificial fill and alluvium), bedrock, and groundwater samples from wells
and boreholes discussed 1n this subsection Analytical data from RFEDS for surface water and
sediment samples from monitoring sites relevant to QU8 are presented in Appendix G Vahidated
data are 1dentified 1n the tables 1n these appendices and 1n the summary tables 1n this subsection
by a V (vahidated and valid), an R (validated and rejected), or an A (vahdated and acceptable
with qualifications) The designation J indicates that data are present but below the detection
himit, and B indicates that the constituent was also detected 1n laboratory blanks. Vahdated data
were validated according to the guidelines 1n Section 3 of the QAPP

Analytical data from RFEDS for the area in and around OU8 are limited, and much of the
analytical data have not been validated. The quality of the unvalidated data 1s unknown and 1s
included here for planning purposes only. Without the unvahdated data, the amount of data
available would not be sufficient for making 1mtial decisions regarding the nature and extent of
contamination or for determining the number and locations of sampling pomnts for the RFI/RI.

As noted on the summary tables presented in this subsection, the concentration units indicated
i RFEDS for several constituents appear to be incorrect. Where such discrepancies were
apparent, the units reported are those indicated in RFEDS, but 1t 1s noted that the units appear
to be mcorrect. No attempt was made to resolve these apparent discrepancies during the
preparation of this Work Plan.

Analytcal data presented 1n this subsection are compared to background data to charactenize the
nature and extent of contamination. The background data discussed in this subsection are those
provided 1n the Background Geochemical Charactenzation Report for 1989 (EG&G, 1990b). The
Background Geochemical Charactenzation Report 1dentifies separate environmental media, and
through statistical analyses provides background concentrations for each media, or group of
media. In that report, where sufficient data were available, tolerance intervals were calculated

for each parameter. When there was an mnsufficient number of samples or an insufficient number
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of detectable concentrations for a given constituent for the calculation of tolerance intervals, the
Background Geochemical Characterization Report provides the maximum detected value. The
analytical data obtamned for OU8 were compared to the upper tolerance limit (or both upper and
lower tolerance limits for pH) or the maximum detected concentration for each parameter to
determine if the concentration exceeded background In addition, when the upper tolerance limat
was exceeded the concentrations were compared to the maximum concentration detected 1n
background samples as an additional windicator of whether the concentration detected may be
evidence of a release to the environment. When the pH of a sample was greater than the upper
tolerance Iimit or less than the lower tolerance hmit 1t was also compared to the range of

background values.

Background data for media relevant to the discussion of the nature and extent of contamination
associated with OU8 are summarized 1n Tables 2.3 to 2.6. For the purposes of this discussion,
analytical data for surficial matenals 1dentified as artificial fill on borehole logs were compared
to background data for North Rocky Flats Alluvium. Regardless of whether borehole logs
dentified bedrock as being weathered or not, all bedrock data were compared to the background
concentrations for weathered bedrock.

24.1 Contamination i1n the Vicimty of IHSSs Within OU8

Subsections 2.4 1 1 through 2.4.1.24 discuss the nature and extent of contamination associated
with each IHSS within OU8 These discussions are based pnmarily on the documented events
related to each release within an IHSS and the avauable analytical data for borehole and
groundwater samples Data on surface-water and sediment monitoring are generally not discussed
on an IHSS-specific basis due to the fact that the monitoring locations for these media are such
that contamination attributable to indivadual THSSs cannot be defined. Summanes of the data
available for these media are provided 1n Subsection 2.4.2.
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The analytical data for wells that were completed as piezometers are hmited to borehole samples
taken when the wells were dnlled. Figure 2-27 1s a map of the wells and boreholes 1n the
vicimty of QU8 showing those for which analytical data were requested from RFEDS and the
types of data available for each well. The data available for each well discussed in the following
subsections are included in Appendix F and are summarized 1n tables presented in the following
subsections Each of the summary tables provides data for those constituents that were detected
1n concentrations exceeding background, and only above-background concentrations are provided

for each constituent.

Groundwater data relevant to each IHSS were selected primanly based on the direction of
groundwater flow indicated by the high and low water table maps 1n Figures 1-27 and 1-28.
Control for the potentiometric surface shown in those maps is lacking 1n several locations
because of the lack of water level measurements 1n those locations. In these instances, wells
were also selected for this evaluation based on plausible alternative interpretations of the water

table configuration 1n those locations.

It should be recognized that all of the conclusions 1n the following subsections are tenuous in that
they are based upon data of msufficient quantity and quality. The wells and boreholes discussed
mn these subsections were not mstalled for the purpose of defimng the nature and extent of
contamination associated with the individual QU8 IHSSs. Thus, the wells and boreholes are not
1deally located for such a purpose and are often not sampled for the constituents of interest to
a particular IHSS. In addition, most of these wells and boreholes are located downgradient from
more than one OU8 IHSS as well as other potential sources of contamination not addressed by
this Work Plan.
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2411 IHSS 118.1 - Solvent Spills West of Building 730

Recent information indicates that IHSS 118.1, which consists of a 5,000-gallon underground
carbon tetrachionde storage tank, 1s defined by a 30- by 13-foot area located adjacent to the east
side of building 701 (Figure 2-3). In the 1970s, tank overflows of either trichloroethene (TCE)
or carbon tetrachlonde occurred duning filhng operations as discussed in Section 2.3.1 The
practice at that ime was to flush the affected areas with large volumes of water Additionally,
what has been described as a "considerable” quantity of TCE and/or carbon tetrachlonide leaked
into the sump and was subsequently pumped out and onto the ground (DOE, 1992b)

In March of 1976, a smali amount of leakage from the pipes 1n the tank pit was evident. During
this time, Health Sciences was continmng monitoning for airborne carbon tetrachlonide 1n a pipe
mstalled beneath the end tank. Industrial Hygiene reported that March air samples were typically
averaging 10 mgfl of carbon tetrachlonde when 1n February 1976 they found no indications of
problems with the tank itself. During the month pnor to Apnl 15, 1976, the average
concentration rose to near 2,000 mg/l of carbon tetrachlonde. It was speculated that the tank or
1ts associated pipes wn the sump could have been releasing the carbon tetrachloride into the

ground (DOE, 1992b).

During these winter and spring months, there were documented efforts to stop the leakage from
the pipes. Documentation was found which detailed the cleanup of spilled liqmd, including that
pumped onto the ground (Appendix B).

As stated 1n Subsection 2.3.1, on June 18, 1981, the tank failed, releasing carbon tetrachlonde
into the sump The sump subsequently pumped some of the liquad out onto the ground surface.
Temporary storage tanks were to be obtawned to collect the hiquid. No documentation was found
which details the actual use of temporary storage tanks. The tank was subsequently removed
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surficial matenals 1n concentrations exceeding their respective upper tolerance hmuts, but none
were detected in borehole samples in concentrations greater than maximum background
concentrations. The only metal that exceeded background in samples of bedrock was arsemc.
The concentrations of arsenic, however, did not exceed the maximum background concentration
for weathered bedrock. Only one sample of surficial matenals was analyzed for radionuchdes
The levels of gross alpha, radium-226, tntium, uramum-233,234, and uranium-238 1n this sample
exceeded background, but only gross alpha, trittum, and uramum-238 were detected 1n
concentrations greater than maximum background concentrations for alluvium. Plutonium-
2397240 and tntium were detected 1n concentrations exceeding background in all samples of
bedrock from this well analyzed for these 1sotopes

Several VOCs were detected 1in samples of surficial materials and bedrock from well P209289.
Benzene, chlorobenzene, methylene chlonde, toluene, and TCE were detected 1n samples of both
surficial matenals and bedrock. Most of these compounds were detected in concentrations less
than detection limits and laboratory blank contamination for these constituents was not mndicated.
With the exception of methylene chlonde, the only samples of surficial materials that contained
these compounds were those taken immediately above the alluvium-bedrock contact. Acetone,
chloroform, and 1,1-dichloroethene (1,1-DCE) were also detected mn samples of surficial
materials Laboratory blank contamination for these constituents was not mdicated Metals
detected 1n concentrations greater than background were arsenic, barium, copper, manganese, and
zinc 1n surficial matenals, and arsenic, berylhum, wron, and zinc mn bedrock. None of the
concentrations of metals detected were greater than theiwr respective maximum background
concentrations. Amerncium-241, radium-226, tribum, uranium-233,234, and uramum-238 were
detected 1n above-background concentrations in samples of surficial matenials. The
concentrations of amernicium-241 and tniuum exceeded maximum background concentrations.
Analysis of radionuclides was not performed on bedrock samples.
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Groundwater samples from well P209189 have contained a number of VOCs including carbon
tetrachlonde, chloroform, 1,1-dichloroethane (1,1-DCA), 1,2-dichloroethane (1,2-DCA), 1,1-DCE,
1,2-dichloroethene (1,2-DCE), perchloroethene (tetrachloroethene, PCE), and TCE. The
concentratons of these compounds detected are generally less than method detection Iimits
Many of these compounds, 1,1-DCA, 1,2-DCA, 1,1-DCE, and 1,2-DCE, are degradation products
of PCE and TCE (Figure 2-28) Calcium and wron have been detected in concentrations
exceeding background in groundwater from this well, however, the concentrations of calcium
detected have all been less than the maximum background concentration. Magnesium was also
detected at a concentration greater than background on one occasion. Americium-241, cesium-
137, plutonium-239/240, radium-226, and tntium have been detected in groundwater samples 1n
concentrations exceeding background. Cesium-137 and radium-226 concentrations have exceeded
background only once each. Bromomethane and chloroform were detected 1n the one sample of
groundwater from well P209289. This sample was not analyzed for metals or radionuclides.

Analytical data indicate that releases from IHSS 118.1 may have impacted groundwater. This
concluston 1s tenuous 1n that it 1s based upon data of imited quantity and quality. Data on soil
and groundwater conditions at the IHSS site and immediately upgradient and downgradient from
this IHSS are lacking and are needed 1n order to define the source of the contaminants detected
1n wells near the IHSS and to further define any possible hydraulic interconnection that may exist
mn this area. As discussed above, the data available for well P214689 1s of himited use in
establishing upgradient conditions at this time due to the considerable distance between thus well
and the THSS and due to the lack of data for groundwater from this well. The data available for
this well may be useful in future investigations when establishing upgradient conditions for this
and other IHSSs

Borehole sample and groundwater data from wells P209189 and P209289 indicate that a wade
variety of VOCs have impacted souls and groundwater 1n the vicimty of these wells. In addition
to the detection of carbon tetrachlonde, the detection of PCE, TCE, and a number of degradation
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products of these compounds 1n groundwater 1s notable. These data indicate that the possibility
that TCE may have been released duning the documented spill cannot be ruled out at this time.
Several metals and radionuchides have been detected 1n concentrations exceeding background 1n
borehole and groundwater samples from these wells. There 1s no history of the release of these
types of materials from IHSS 118.1, but additional data are requured to determmne if the
concentrations detected are indicative of contamination and the source(s) of such contamination.

2.4.1.2 THSS 118.2 - Solvent Spill South End of Building 776

IHSS 118.2 1s related to solvent spills from an above-ground carbon tetrachloride tank adjacent
to the north side of Building 707 (Figure 2-4). As presented in Subsection 2.3.2, IHSS 118.2 has
dimensions of approximately 30 feet by 20 feet.

Degreasing solvents which may have been stored in the organic solvent tank include carbon
tetrachlonde, petroleum distillates, benzene and dichloromethane pamnt thmnper, 1,1,1-
trichloroethane (TCA), and methyl ethyl ketone (MEK) (2-butanone) Solvent held in the carbon
tetrachloride tank 1s used 1n Buildings 776 and 707.

In addation, leaks, spills, and overflows of unknown quantity have occurred from the tank durning
routine filling operations. Table 5 of the IAG indicates that elevated gamma radiation was
detected at THSS 118.2. This elevated level has been attnbuted to contamination from other

nearby sources

No wells or boreholes are located in the immediate vicimty of this IHSS The nearest upgradient
well is P214689 which 1s located approximately 900 feet southwest of the IHSS (Figure 2-27).
As discussed 1n Subsection 2 4.1.1 for IHSS 118.1, the data available for well P214689 are of
Iimited use at this ime for defining the nature and extent of contamination associated with this
IHSS due to the separation between the well and the IHSS and the lack of groundwater data for
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this well The nearest downgradient wells, 2386, completed 1n bedrock, and 2486, completed 1n
alluvium, are located approximately 450 feet to the east-northeast (Figure 2-27). Groundwater
samples from well 2386 have been collected quarterly since March 1987. A summary of the
analytical data for these samples 1s presented in Table 2.10 The only analytical data available
for well 2486 are the results of the analysis of VOCs and inorgamic constituents in one
groundwater sample collected on June 12, 1991. No VOCs were detected and nitrate/nitrite

concentrations exceeded background 1n this sample.

The two wells downgradient of thus IHSS provide some information on the hydrogeologic
conditions that may exist at the IHSS The surficial matenals are underlain by Arapahoe
Formation claystones and silty claystones. There 1s 8.2 feet of gravel above bedrock m well
2386 and 7.2 feet of clayey gravel, caliche, and clay 1n well 2486. The surficial matenal 1s thin
n both of these wells Well 2486, open to the surficial matenals, 1s dry most of the ime. Given
the hydrogeologic conditions which may exist at the IHSS, 1t 1s not likely that a contaminant
would have moved very far from the pomnt of release. Solvents, such as DNAPLs, if they have
been imntroduced to the groundwater, would most likely be found as isolated lenses mn

paleotopographic lows.

Carbon tetrachloride, methylene chlonde, trans- 1,2-dichloroethene (trans-1,2-DCE), and TCE have
been detected in groundwater samples from well 2386. Carbon tetrachioride and TCE were
detected 1n this well only one ime each. Blank contamination with methylene chloride was
indicated for one of the four samples that contamned detectable concentrations of methylene
chlonde. Calcium concentrations 1n groundwater from this well routinely exceed the upper
tolerance limit but do not exceed the maximum background concentration No radionuchides have
been detected 1n concentrations greater than background in groundwater from this well. Sulfate
concentrations in groundwater samples from this well exceed the upper tolerance limait, but, with
the exception of one sample, the concentrations are less than the maxmmum background

concentration.
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Based on the imited amount of data availabie, it appears that groundwater 1n the vicimty of IHSS
118 2 may have been mmpacted by releases from the IHSS. Although they have been detected
only sporadically, the presence of a number of VOCs in groundwater downgradient from this
IHSS points to the need for further research nto the types and quantities of matenais that may
have been released from this IHSS. Research into other possible sources of contamination 1n the
vicity and information regarding groundwater conditions immediately upgradient of the IHSS
are also needed.

24.13 IHSS 123.1 - Valve Vault 7 Southwest of Butlding 707

IHSS 123 1 consists of the area where Valve Vauit 7 1s located south of Sage Avenue (an area
of approximately 40 by 40 feet), and also consists of the dramnage ditch south of Sage Avenue
and west of Ninth Street (Figure 2-5). Since the spill entered a pipeline at the intersection of
Sage Avenue and Ninth Street, the IHSS does not extend beyond this point.

The release consisted of process wastewater from the 800 and 400 areas, which historically has
been known to contain uramium, solvents, oils, berylhum, mtnc acid, hydrochloric acid, and
fluonde. The transfer of liquid waste from the holding tanks at Building 881 was discontinued
after personnel venfied that wastewater was flowing out of Valve Vault 7. Temporary dikes
were constructed to contain the overflow. A dam was constructed in the ditch east of the guard
shack at Portal #1, and another dam was placed just west of Guard Shack 762. Dranage from
the area was diverted to Pond B-1 Attempts were made to remove o0il by using chemical
absorbent bats. Environmental samples were taken from the vault and other areas of concern.
Water was pumped out of the vault and the containment dikes and transferred to Waste
Processing by tanker truck. Snow-melt water was retained in the ditch for several days and later
transferred to Process Waste Storage (DOE, 1992b).
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Based on mnformation found in documents reviewed for the HRR, the HRR states that this site
has been misiocated on IAG maps by locating 1t in the same area as the OPWL valve vauit
several hundred feet to the north (Appendix B) The HRR suggests that based on this
information, the proposed boundaries defining this IHSS 1n the IAG be extended to include the
storm runoff collection system ditch near Eighth Street and Sage Avenue and continue to the

extent of Pond B-1 (Appendix B)

Other than samplhing that was performed at the time of the release, no documentation was found
of monitoring activiies that have been performed to assess contamination associated with this
IHSS The nearest upgradient samphing points are three piezometers completed 1n alluvium
P213689, P214089, and P215789 (Figure 2-27) Borehole samples were collected from P213689
and P214089 duning dnlling 1n 1989 (the data for these borehole samples are included in
. Appendix F) No borehole sampling was conducted during the dnlling of well P215789
Groundwater samples have not been collected from these piezometers The nearest downgradient
well 1s alluvial monitoring well P218089, located approximately 400 feet northeast of the THSS
(Figure 2-27) Surficial matenal and bedrock samples were collected during the drilling of well
P218089 (Table 2 11) Groundwater samples for analyses of VOCs were collected once during
1990 and once dunng 1991 Groundwater samples for analysis of radionuchides were collected

twice duning 1990 and also during 1991 (Table 2 12) Inorgamc constituents were also analyzed

1n several of these samples

Acetone was detected 1in concentrations less than the detection limit 1n several borehole samples
from well P218089 Contamination of laboratory blanks was not indicated for these samples
Methylene chlonde was also detected 1n a sample of bedrock, but laboratory blank contamination
was indicated for this sample Metals detected in concentrations greater than background in
surficial matenals were barium, calcium, chromium, copper, lead, magnesium, vanadium, and
zinc  The concentrations of these metals did not exceed the maximum background concentration

‘ for alluvtum Banum, calcium, and magnestum were detected 1n concentrations greater than
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background 1n bedrock samples with only barium being detected 1n concentrations exceeding the
maximum background concentration for bedrock No inorgamic constituents were detected 1n
concentrations exceeding background in any sample Borehole samples were not analyzed for

radionuclides

The only VOC detected 1n groundwater from well P218089 was methylene chlonde 1n a sample
taken May 31, 1990 No laboratory blank contamination with methylene chlonide was indicated
for thus sample Methylene chlonde was also detected 1n another sample analyzed for VOCs, but
laboratory blank contamination was indicated for this sample  Bicarbonate, chlonde,
nitrate/mitrite, and sulfate concentrations have exceeded background concentrations on at least one
occasion Radionuchides detected at levels exceeding background levels 1in groundwater from this
well were U-233,234, U-235, and U-238 1n samples taken during 1990 Analysis of uramum

‘ 1sotopes was not performed on samples collected duning 1991 Groundwater samples taken from
this well have not been analyzed for metals

Based on the information that 1s currently available for borehole and groundwater samples from
wells 1n the viciity of IHSS 123 1, 1t 1s not possible to make any conclusions regarding the
nature and extent of contamination potentially associated with the IHSS The lack of data
regarding groundwater chemistry upgradient of the IHSS and the nsufficient quantuty of data
available for downgradient locations hinders any meamingful interpretation of the data that 1s
currently available It 1s possible that the above-background concentrations of uranium 1sotopes
detected 1n groundwater samples from well P218089 during 1990 may be attributable to releases
from this THSS, but analysis of groundwater upgradient of the IHSS and additional analyses of

samples from well P218089 would be required to substantiate such a conclusion
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2414 THSS 135 - Cooling Tower Blowdown - Northeast of Building 374

During routine cooling tower operations, evaporation gradually concentrates dissolved solids 1n
the cooling water To prevent salt buildup, a portion of the water 1s removed and replaced with
fresh water This 1s done continuously in some RFP towers and as needed in others The
removed blowdown water 1s treated either in the RFP’s sanitary sewer system or in the waste
treatment system, whichever 1s more convenient to the parucular tower The water typically
contains a corrosion-inhibiting addinive Since the late 1970s, RFP has used phosphate for this
purpose, prior to this time, a chromate addittve was used. It 1s possible that prior to 1980,
effluent from the cooling tower may have contained tntium, although 1t 1s not certain what the
trittum source would be Standard chlorine bleach or a stmlar biocide 1s also added to the water
to prevent algae growth (DOE, 1992b)

Persons mterviewed for the CEARP Phase I report indicated that areas north of the Building 374
cooling tower were affected by blowdown water which may have contained chromates and
algicides The possibility exists that surficial matenials in the vicimty of the tower may have
been impacted by releases from the cooling tower. However, Building 374 personnel stated that
blowdown water 1s routed through an underground pipe into the RFP’s samtary sewer system for
treatment. They recalled no leaks or other incidents involving blowdown water from Building
374 Any leakage or blowdown water from a source other than the underground pipe would be
contamed within the cooling tower building and would not affect soils around the tower (EG&G,
1990c)

According to the HRR (DOE, 1992b) there 1s documented use of a Building 373 cooling tower
pond (Figure 2-6) The first documented use was on June 12, 1981. The cooling tower was
cleaned, and the slurry portion was pumped nto a small retention pond. During the night, some
of the water leaked through the dirt dike and gate valve and drained into Walnut Creek (DOE,
‘ 1992b) Analyses of the cooling tower water and of Pond A-3 were conducted for phosphate,
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a compound added to cooling tower water as a rust inhubitor The results indicated no detectable
quantiies of phosphate 1n either source In December 1981, a new valve was installed at the

pond tn response to the leak (Appendix B)

A June 1, 1980, photo indicates a pond-like structure north of Building 374 Uulity drawings
support this as the location of the cooling tower retention pond, indicating a "holding pond"
where Tank 808A and Tank 808B arc now located The drawings indicate a sluice gate at the
northeast corner of the pond with a connecting culvert extending 1n a northeasterly direction It
18 possible that the leak mentioned above was able to flow through this culvert to North Walnut

Creek (DOE, 1992b)

No documentation was found of samphing activities that have been performed to attempt to
determine if contamination exists 1n the vicimty of this IHSS. There ar¢ no momtonng wells
located upgradient of the IHSS Several piezometers, P114589, P114789, P114889, and P119389
are located upgradient of the IHSS, but no groundwater monitoning data 1s available from these
locations (see Figure 2-27 for well P114789) Well 1986, an alluvial momtoring well, 1s located
approximately 500 feet northeast of the IHSS, and well 2186, a bedrock monitoring well, 1s
located approximately 250 feet northwest of the THSS (Figure 2-27) Both of these wells are
downgradient of the IHSS Groundwater samples from both of these wells were collected once

during 1986 and quarterly since March 1987 (Tables 2 13 and 2.14).

Trans-1,2-DCE, carbon tetrachlonde, and methylene chlonide have been detected 1n groundwater
samples collected from well 2186  Acectone has also been detected in unquantifiable
concentrations less than the method detection imit. Laboratory blank contamination with acetone
and methylene chlornide was also indicated for several samples from this well Metals detected
1n concentrations exceeding their respective upper tolerance limits include aluminum, calcium,
wron, nickel, and zinc The concentrations of calcium and zinc detected, however, were all less

than maximum background concentrations Dissolved chromium concentrations 1n all samples
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have been less than background Gross alpha, gross beta, plutonium-239/240, radium-226,
strontium-89,90, and uranium-235 have been detected 1n concentrations exceeding background
in groundwater samples from this well The concentrations of gross beta and uranium-235 have,
however, been less than maximum background concentrations. Trittum has not been detected 1n

groundwater from this well since monitoring began

Several VOCs, acetone, 1,1-DCE, trans-1,2-DCE, methylene chlonide, PCE, 1,1,1-TCA, and TCE,
have been detected in groundwater samples collected from well 1986 The detection of these
compounds has been sporadic, with many only being detected once (Table 2 13) Calcium, iron,
magnesium, manganese, and sodium concentrations 1n this well generally exceed therr respective
upper tolerance limits The concentrations of calctum, magnesium, and sodium are typically less
than maximum background concentrations Barium and nickel have also been detected in
concentrations greater than background on one occasion each Chromium has not been detected
in concentrations exceeding background 1n this well Gross beta, plutonium-239/240, strontium-
89,90, and uranium-233,234 concentrations in groundwater from this well have also exceeded
background concentrations Gross beta and tritum were detected once each 1n concentrations
exceeding background Trittum has generally not been detected in samples from this well
Inorganmic consutuents detected in concentrations exceeding background include bicarbonate,

chlonde, and sulfate

Due to the insufficient quantity and quality of data currently available, 1t 1s not possible to
attribute the contamination detected 1n wells 1986 and 2186 to possible releases from IHSS 135
With the exception of one sample from well 1986 that contamned an above-background
concentration of trittum, none of the constituents beheved to have been released from this IHSS
(chromium, phosphate, and trittum) have been detected in groundwater from wells 1986 and
2186 Analysis of phosphate in these wells has not been performed The lack of information
regarding upgradient groundwater quality and the presence of other potential sources of
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contaminattion 1n the vicimty of these wells limits the usefulness of the existing data in

determimng the nature and extent of contamination associated with thus THSS.

2415 THSS 137 - Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name Building
774)

Buildings 712 and 713 are both cooling tower faciliies associated with Building 776 (Figure 2-
7) Cooling tower water 1s made up of filtered, untreated raw water from the on-site raw water
reservorr Water 1s removed from the cooling tower system from blowdown and dnft. Dnft
water 1s water that 1s released to the atmosphere and sprayed to the ground surrounding the
tower Water 1s periodically blown down to maintain a specified range of total dissolved solids
A calculation done 1n the 1980 Environmental Impact Statement estimated that approximately
4,000 pounds of solids per year may be carried with the drift water and deposited on the
surrounding soil  Thus value 1s a total from all of the cooling towers on site  Due to the age and
use of these cooling towers, 1t 1s estimated that the ground surrounding and between the cooling
towers has been impacted by the cooling tower water from dnft, blowdown, and leaks These
cooling towers do not receive recondensed evaporator water from Bulding 774 (DOE, 1980).

Chemicals were added to the cooling tower water for the prevention of biological growth,
corrosion, scaling, and other effects that can foul heat-transfer surfaces and degrade performance.
Prior to approximately 1976, chromates were added as a rust inhibitor (Appendix B). After that
ume, the use of chromates was reduced plantwide due to pressure from EPA regarding the release
of chromates to the environment Sodium silicate has been used in cooling tower water as a

corrosion mnhibitor (DOE, 1980)

Interviewees for CEARP mentioned a release of cooling water south of Building 774 that flowed
northward mnto North Walnut Creek. This water contamned 50 mg/l total chrommum. It is
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speculated that they were recalling a release from the Building 779 cooling tower 1n December
1976 (DOE, 1992b)

Prior to the early 1970s, 1t was routine for the cooling towers of Building 712 and 713 to blow
down effluent onto the so1l outside the building The blowdown water evaporated, infiltrated into
the soil, or flowed 1nto the storm water culverts and pipes and was directed to North Walnut
Creek Since approximately 1974, the blowdown has entered the samitary sewer lhines and 1s

treated at the sewage treatment plant (Appendix B)

In September 1990, a leaking cooling tower behind Building 777 was checked by RCRA
personnel The cooling tower was reportedly releasing about 20 to 40 gallons per minute to the
environment. It was unclear how long the leak had occurred prior to the RCRA response to the
incident The releases were caused by leaks from corroded sides of the cooling tower (Appendix

B)

It 1s believed that the cooling tower blowdown pipes leave the towers on their south sides (DOE,
1992b) These pipes are considered the most probable source of any blowdown water
contamination around the cooling towers It 1s possible that surficial matenals 1n the vicimty of

the towers have been impacted by releases of cooling water

In 1979, a project was implemented to upgrade cooling towers sitewide The project included
the collection of samples for determination of subsequent waste disposal as a result of demolition
of some of the cooling towers Buildings 712 and 713 were included 1n the study Materials
sampled included wood siding and so1l samples The results of the sampling indicated that none
of the matenials qualified as toxic or hazardous matenial based on EPA gmdance and extraction
tests Therefore, material removed for the upgrades was disposed of 1n the present on-site landfill
(IHSS 114) (Appendix B)
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No documentauon of sampling activities associated with releases from IHSS 137 was found
There are no wells located upgradient of this IHSS The nearest downgradient wells are P209289
and P209389 The data available for these wells were presented in Subsection 2 4 1.1 for IHSS
118 1 Based on the current understanding of the matenal released from this IHSS, these data
do not 1ndicate any contamination that would be attributable to this IHSS Chromium was not
detected 1n borehole or groundwater samples taken from these wells Several VOCs and
radionuchides have been detected 1n borehole and groundwater samples from these locations It
appears that the VOCs detected may be attributable to releases from other IHSSs such as IHSS
118 1, however, additional data are needed to determine the source(s) of these compounds These
wells are also located downgradient of several other OU8 IHSSs which may have contributed to
the contammnation detected In particular, these wells are downgradient of IHSS 144(S) which

may account for the above-background concentrations of radionuchdes detected (see Subsection

2419

2416 IHSS 138 - Cooling Tower Blowdown - Building 779

THSS 138 1s defined by two areas, one 1s a 50- by 50-foot area east of Building 779 and north
of Building 727 and the other 1s about a 10- by 20-foot area east of building 785 (Figure 2-8)
On December 8, 1976, a leak occurred 1n an underground line connected to the ongmal cooling
towers (Appendix B). This encompasses the 50- by 50-foot area. The leak discharged
approximately 400 gallons of cooling tower effluent which were released 1nto a storm sewer east
of Building 779 and northwest of Building 727 At the ume, 1t was stated that the spilled
effluent dramned toward Trench No 6 Trench No 6 was a part of the oniginal surface water and
shallow groundwater collection system north of the solar ponds (Appendix B)

Utiiies personnel at RFP recalled that the 1976 spill occurred when an underground cooling
tower water line broke east of Building 779 and adjacent to the northwest of Building 727 The
cooling tower water was sampled following the incident and found to contamn 50 mg/l total
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chrommum and approximately 3,000 dpm/l alpha activity The ruptured line was excavated and
reparred The cooling tower water Iine which ruptured 1n the incident was removed when the
onginal cooling towers were replaced (DOE, 1992b) A FIDLER survey was conducted along
the water course of the spill No readings above background were observed Additionally, soil
samples were taken 1n the area and submutted for analysis (Appendix B) The results of the soul
samples are not known Samples were also reportedly collected dailly from Trench No 6,

however, the sample analyses are not known (Appendix B)

On December 8, 1990, an estimated 1,000 gallons of cooling tower water overflowed from the
Building 785 Cooling Tower Number 2 onto the ground The event occurred when the sump
filled and water backwashed 1nto the cooling tower and spilled out of the fan on the east side of
the structure The spray from the backwash extended no more than five to six feet east of the
building according to utilities personnel in Building 779 (Appendix B) The released water was
sampled and was known to contain "Nalco 2826," an morgamc, phosphate rust inmbitor An
Occurrence Report prepared after the incident indicated that a sample was taken for analysss,
however, 1t was not stated if 1t was a soil or water sample The results of the sample analysis
are not known There 1s no documentation to describe ciean-up efforts for thus spul (DOE,
1992b) It 1s possible that surficial materials 1n the vicimty of the tower have been impacted by

such releases

Other than sampling that occurred at the time of the releases from this IHSS, no documentation
was found regarding sampling activities that may have been conducted to define the nature and
extent of contamination attributable to those releases The nearest downgradient sampling points
are bedrock groundwater monitoring wells 2586, P207589, and P209089, and alluvial monitoring
well 2686 (Figure 2-27) Groundwater samples have been collected from well 2586 on a
quarterly basis since March 1987 (Table 2 15) The only data available for well 2686 are the
analyses of morganic constituents mn groundwater Chlonde, nitrate/nitrite, bicarbonate, and

sulfate have been detected in concentrations exceeding background in thus well Borehole
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samples were collected from wells P207589 and P209089 during dnilling (Tables 2 16 and 2 17),
and groundwater samples have been collected from these wells on a quarterly basis since 1990
Table 2.18 provides a summary of the analytical data available for groundwater samples from
well P209089 As discussed below, the data available for groundwater from well P207589 are
limited Wells 2386 and 2486 are located upgradient from IHSS 138 The data available for
these wells are discussed 1n Section 24 1 2 for IHSS 118 2

Several VOCs have been detected in groundwater samples from well 2586 The compounds
detected include acetone, benzene, carbon tetrachlonde, chlorobenzene, trans-1,2-DCE,
cis-1,3-dichloropropene, ethylbenzene, methylene chlonde, styrene, toluene, and total xylenes
Aluminum, cadmium, calcium, chromium, copper, wron, magnesium, nmickel, and stronttum have
all been detected in concentrations exceeding background Sodium concentrations 1n groundwater
from this well have also exceeded the upper tolerance himit, but are less than the maximum
background concentratton Radionuchides detected in concentrations greater than background
include gross alpha, gross beta, radwum-226, strontium-89,90, and uramum-238. The
concentrations of uramum-238 detected, however, are less than the maximum background
concentration Bicarbonate and sulfate concentrations in groundwater from this well have also

exceeded background

Acetone, 2-butanone MEK, methylene chlonde, and 4-methyl-2-pentanone were detected in
borehole samples from well P207589. With the exception of the detection of methylene chlonde
and MEK 1n a few samples, blank contamination was indicated for all of these compounds
Metals detected 1n concentrations exceeding background 1n samples of surficial materials were
barium, calcium, iead, magnesium, mercury, and strontum. In addition to exceeding their
respective upper tolerance hmats, the concentrations of mercury 1n one sample and strontium in
several samples also exceeded maximum background concentrations Arsemc, barium, calcium,
chromium, copper, iron, lead, magnesium, nmickel, vanadium, and zinc were detected 1n

concentrations greater than background 1n bedrock samples The concentrations of arsenic and
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vanadium exceeded maximum background concentrations Nitrate/mitrite concentrations in
samples of both surficial matenals and bedrock exceeded background Borehole samples from

this well were not analyzed for radionuchdes

Groundwater samples from well P207589 have been analyzed only for VOCs and metals No
VOCs or metals have been detected 1n concentrations exceeding background 1n these samples

The only VOCs detected 1n borehole samples from well P209089 were acetone and methylene
chlonde Metals detected 1n concentrations exceeding thetr respective upper tolerance hmits n
samples of surficial matenals were aluminum, banum, cadmium, calcium, hithium, magnesium,
manganese, mercury, and potasstum The concentrations of cadmium, hithium, mercury, and
potassium detected also exceeded maxmmum background concentrations Copper, lead,
magnesium, vanadium, and zinc exceeded upper tolerance limits 1n bedrock samples, but all were
less than maximum background concentrations. Radionuchdes detected 1n concentrations above
background in samples of surficial matenials include amenicium-241, plutontum-239, radium-226,
and tntum  Plutonium-239, tntium, uranium-233,234, uramum-235, and uramum 238 were
detected 1n concentrations exceeding background in bedrock samples The concentration of the
uranium 1sotopes detected, however, did not exceed maximum background concentrations The
highest concentrations of amencium-241 and plutomum-239 were detected in a sample of
surficial matenals taken at a depth of 0 to 3 2 feet. No morganic constituents were detected n
concentrations greater than background in samples of surficial matenials Nitrate/mitrite was
detected 1n relatively high concentrations in two samples of bedrock. As indicated in Table 2.17,
the concentration detected 1n the sample taken from depths of 11.5 to 17.5 feet 1s questionable
because the concentration 1n a duphicate of that sample was two orders of magmtude less

Acetone, chloroform, ethylbenzene, methylene chlonide, toluene, and total xylenes have been
detected 1n groundwater samples from well P209089 As shown in Table 2 18, laboratory blank

contamination was indicated for several of the results for acetone and methylene chlonde
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Analyses of metals and radionuchdes in groundwater from this well have been imited The one
sample analyzed for metals contamned a concentration of calcium that exceeded the upper
tolerance limit, but the concentraton was less than the maximum background concentrauon
Chromium was not detected in this sample Gross alpha, uramum-238, bicarbonate, and suifate

have also been detected 1n concentrations exceeding background

As discussed 1n Section 24 1.2 for IHSS 1182, no radionuchdes have been detected in
concentrations exceeding background in groundwater from well 2386 Gross alpha and uramum-
238 concentrations 1n groundwater from well P209089 have exceeded background The quanuty
of data available for this well 1s imited In addition, several radionuchides were detected n
concentrations exceeding background wn borehole samples from well P209089 These data
indicate that releases from IHSS 118.2 may have impacted groundwater and soils However,
there are other IHSSs, 150 6 and 150 8, that are also located upgradient of well P209089 which
may have contributed to the contamination detected. In addition, other potential sources of
contamination may exist 1n this area that are not included 1n OU8 Based on the data currently
available, 1t 1s not possible to conclude how much of the contamination, if any, that has been
detected 1n groundwater and soils downgradient of THSS 138 1s attnbutable to releases from this
IHSS

2417 IHSSs 139 1(N) and 139 1(S) - Hydroxide Tank Area - Buildings 771 & 774

THSS 139 1 consists of three separate sites, two sites which are identified as THSS 139 1(N), and
one site which 1s 1dentified as THSS 139.1(S) The two sites identified as IHSS 139.1(N) are
located north of Building 774 One of these sites consists of a sodium hydroxide tank and 1s
adjacent to the north side of Bumlding 774 (Figure 2-9), the other of these sites 1s located about
80 feet north of the first site and consists of two large steam condensate tanks (Figure 2-9 and
2-10) IHSS 139 1(S) 1s located south of Building 771 and consists of a potassium hydroxide
tank (Figure 2-11)
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Of the two steam condensate tanks, the westernmost tank receives overflow and contamned liquid
from the bermed area around the NaOH tank The easternmost tank recetves overflow from the
westernmost tank. These two tanks, T-107 and T-108, have nveted construction Currently,
there 1s standing water around the tanks The bottoms of the tanks appear to be corroded, and
there 1s rust on the tops and sides of the tanks (Appendix B)

The two caustic tanks, a 5,400-gallon KOH tank south of Building 771 and a 6,500-gallon NaOH
tank north of Building 774, have been subject to spills and leaks 1n the past (Appendix B)

During the week ending May 5, 1978, a spill occurred during the routine filling of a caustic tank
near Building 771 Neither the specific tank nor the quantity spilled was documented. The
spilled caustic was contained by a dike below the tank and was not released to the environment.
During March 1985, a pinhole-sized leak was found in the piping from the NaOH tank at
Bulding 774 Ths leak occurred inside the bulding, "and probably did not contribute to the
caustic matenal found on the ground in the pit surrounding the tank “ Apparently, the leak had
seeped along the underground pipe to the outside of the building The leak was later repawred
The "caustic matenal found 1n the pit" was attributed to a poor sampling technique which allowed
the valve to drip on the ground It was esumated that duning the 30-year history of the tank, 80
to 100 gallons of caustics had spilled as a result of this method The pit was to be cleaned out
and lined 1n response to the problem No documentation was found detaiiing the cleaming or

liming of the pit (Appendix B)

In May 1985, a small leak was found at the fitung of a thermocouple 1n the NaOH tank north
of Building 774. The caustics had solidified at the fitting, and therefore had not run nto the pit.
The fitting was repaired (Appendix B)

On June 22, 1987, there was an overflow of NaOH duning delivery operations to the "6,000-
gallon” caustic supply tank north of Building 774 because of a faulty level indicator (It 1s
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believed that this was actually the 6,500-gallon NaOH tank ) Approximately 100 galions of
caustic matenial flowed into the bermed contaitnment area of the tank and then drained to the
caustic "catch” tank, T-108 Due to cracks 1n and detenioration of the concrete berm, caustic
seeped onto the road Tank T-108 was also found to be deterniorating, and showed signs of
seepage In response to the incident, the one to two gallons that had seeped onto the road was
diluted with water and ninsed off the road. Work orders to repair the cracks in the berm were
imuiated, and the work was completed on June 24 A job order was submitted to replace the
deteniorating catch tank, T-108 The hqud mn T-108 was sampled and was to be subsequently
pumped to the sanitary sewer system or Building 774 The level indicator on the caustic tank
was repatred (Appendix B)

On November 13, 1989, approximately five gallons of twelve molar KOH was spilled when a
vendor was refilling the holding tank near Building 771 Apparently the tank was overfilled and
the extra hiquid spilled into an earthen berm surrounding the tank The KOH was absorbed with
approximately 100 pounds of "o1l dry,” a chemical absorbent, and the contaminated soil and "o1l
dry" were placed 1n an 83-gallon salvage drum on hazardous waste Umt 1 (PAC 500-903) This
was shipped off site to either Nevada or Idaho based on 1its activity level Soil samples were
taken, and pH analyses were performed It was determined that all KOH-contaminated matenal
had been removed. The area was backfilled with new gravel 1t 1s possible that the overflowing

liquid infiltrated into the soil beneath Building 771 (Appendix B)

There are imited data available that would assist 1n the defimition of the nature and extent of
potential contamination associated with releases from IHSSs 139 1(N) and 139.1(S) The only
well located near or downgradient from the site of the NaOH releases (IHSS 139 1(N)) 1s well
P219089, an alluvial well (Figure 2-27) This well 1s located adjacent to the NaOH tank near
Building 774 Analyucal data for well P219089 are hmited to analysis of radionuchdes and
inorganic constituents in one groundwater sample collected in December 1989 Well P219189,
a piezometer completed 1n alluvium, 1s located west-northwest of the tanks in this IHSS and 1s
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not downgradient of the IHSS Borehole samples were collected from this well dunng dniling,
but groundwater samples have not been collected from this well Due to the lack of groundwater
data for this well and the absence of wells downgradient of the IHSS, the analytical data for this
well 1s of limited use 1n defiming the nature and extent of contamination associated with this
IHSS

All of the tanks in this THSS are above the high water level elevation based on water level
elevations recorded for wells P219089 and P219189 since their installation in 1989 At both
wells the alluvial matenal 1s thin, from 8 to 11 feet. Relatively impermeable matenals at shallow
depths (Arapahoe Formation claystone at about 8.0 feet below the surface 1n well P219089 and
clay at about 4 0 below the surface 1n P219189) most likely prevent a downward migration of
potential contaminants and limit saturated thickness. As indicated by the high water level map
for the uppermost hydrostratigraphic unit depicted 1n Figure 1-27, groundwater flows in a strong
northerly gradient toward North Walnut Creek, essentially ndding the groundwater system of
potenual contaminants as seeps into the surface water system along the dramnage valicy walls
Standing water, described as currently existing around tanks T-107 and T-108, 1s most likely due
to ponding of runoff which 1s held by low permeability surficial matenals and does not reflect
the level of the water table

The pH of the one sample of groundwater collected from well P219089 exceeded the background
Ph Although a relatively high Ph 1n groundwater may be indicative of the release of NaOH, the
lack of additional groundwater monitoring data from this well hinders a determination of whether
this result represents actual groundwater conditions or may be spurious. Chlonde and plutonium-
239/240 were also detected in concentrations exceeding background The concentration of
plutontum-239/240 was, however, less than the maximum background concentration Uranium-
233,234 was also detected in this sample Interpretation of this uranium concentration 1s difficuit
in that the background concentration of uramum-233,234 1s based on the analysis of only one

sample
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The nearest wells to IHSS 139 1(S) are the same as those discussed in Subsections 2 4.1.1 and
2412 for IHSSs 118 1 and 118.2 (Figure 2-27). As discussed in those subsections, however,
these wells are not located downgradient of these IHSSs Due to the nature of the hquds
believed to have been released from IHSS 139 1(S), it 1s unbkely that the hquids could have
mugrated to the locations of the wells discussed 1n Subsection 24 1.1 and 24 1.2 Any detectable

restdual impact to environmental media would likely be confined to the immediate vicinity of the

releases
2418 THSS 1392 - Hydrofluoric Acid Tank Area (Buillding 714)

THSS 1392 consists of two horizontal, 1,300-pound HF cylhinders, each with a 1,200-pound
capacity, that are located in Building 714 (Figure 2-11) The hydrofluonic acid 1s delivered to
the RFP 1n portable cyhinders, which are replaced when empty No open transfer of the acid
takes place The acid 1s piped to and used in Bmlding 771 (Appendix B)

During May 1971, there was a small vapor release from the hydrofluoric connection outside
Building 771. No documentation was found which detailed a response to the release (Appendix
B)

Duning the week ending August 13, 1976, a hydrofluonic acid leak above Building 771 was
repaired Apparently the hoses had collected small amounts of the acid that appeared when the
Iine was pressurized (Appendix B).

It 1s improbable that the acid releases have had a residual impact on the arr There was no
documentation of events that may have impacted the soil, surface water, or the groundwater.
Additionally, 1t 1s improbable that there was impact on surface water or groundwater (Appendix

B)
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In addition to the above descripuon of IHSS 139 2, there 1s a portable, refillable mitric acid
dumpster located just north and west (approximately 25 feet) of the hydrofluonic acid storage area
discussed 1n the IHSS 139 2 description  More precisely, the dumpster 1s located at the southeast
corner of Building 771 It 1s possible that leaks and spills in the vicinity of the dumpster have
impacted the environment. As stated 1n Section 2 3 8, this area 1s not part of an OU8 THSS or

PAC, but investugations are planned for a 10-foot area around the dumpster

According to Supervisor Investigation Report #87-7-771 1 - Acid Spill, there was a release of
approximately 35 gallons of 12 normal nitric acid at the dumpster on July 1, 1987 (Appendix B)
The cause: was a leak 1n the supply hose Neutralization was attempted by the use of potassium
hydroxide flake and sodium bicarbonate The following day, the soil was loosened and more
sodium bicarbonate was added An asphalt layer was discovered approximately 6 inches below
the ground surface The affected so1l was removed to hazardous waste unit number 1 (PAC 500-
903) or to IHSS 203 New road mix was to be placed on the asphalt pad (Appendix B)

The dumpster involved supphied mtnic acid to the Building 771 chemical makeup area The acid
was delivered to the 218 tank farm near Building 444 by an outside supphier One of two
available dumpsters was picked up at Building 771, taken to the bulk supply, and filled by
Building 774 Chemical Operators The dumpster was then returned to Building 771 This
process occurred on a daily basis when Building 771 was operational as a plutonium recovery
facility (Appendix B)

The nearest wells to tms IHSS that may assist in evaluaung the nature and extent of
contamination associated with the IHSS are the same as those discussed in Subsection 4 2 1.1 for
THSS 118 1 (Figure 2-27) These wells, however, are not located downgradient of IHSS 139.2
There are no wells located downgradient of this IHSS. Any residual impact from these releases,
if detectable, would likely be confined to the immediate vicimty of the IHSS and would be
unlikely to have impacted groundwater

Phase I RF/RI Work Plan Final
Opersble Untt No 8 2-66 December 1 1992

pe



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01

Phase I RFI/RI Work Plan Section No 20, Rev-2 ©
Operable Unit No 8 Page 67 of M3 200
700 Area Effective Date December-1,-1992 'Y/ ﬁ/ M pe

2419 THSS 144 - Sewer Line Breaks - Near Building 730, Tanks 776 A-D (IAG Name.
Sewer Line Break)

THSS 144 consists of two separate sites, IHSS 144(N) (Figure 2-12) and IHSS 144(S) (Figure 2-
13) THSS 144(N) consists of four underground waste holding tanks located north of Building
776 and east of Building 701, 1n a small structure 1dentified as Building 730 These tanks are
designated as Tanks 776 A through D They were built in approximately 1956, and were taken

out of service in the 1980s They are now used as plenum deluge tanks and, therefore, would

normally be dry (Appendix B)

The tanks are concrete and are non-wnspectable Tanks 776 A and B are laundry waste holding
tanks, and Tanks 776 C and D are process waste holding tanks If tanks C and D overflowed,
the excess hquid could drain into Tanks A and B, and vice versa. Therefore, it appears that

volatile orgamic and semi-volatile organic compounds, metals, and radionuchides are potential

contamants

On approximately June 1, 1972, a revision of a Building 776 radiography vault floor drain was
completed Apparenty, previous transfers of laundry waste water from Tanks 776 A and B
resulted 1n backflow 1nto the vault. The revision to the floor drain, mnvolving relocation of the

drain pipe connection, would allow the waste to be transferred at higher pressures (Appendix B)

On June 7 or 8, 1972, the increased pumping rate during a transfer of laundry wastewater from
Tanks 776 A and B to Building 995 caused suspension of high-level sediment 1n the tanks and
pressurization of the sanitary waste line. The pressurization of the line caused a toilet and sink
in Building 701 to overflow and a patch to rupture 1n the line east of the waste holding tanks
Due to the overflow of the toilet and sink, the toilet, sink, and floor of Building 701, as well as
the ground east of the building, were contaminated The patch that ruptured was apparently
located between Buildings 777 and 779, this location has been designated as THSS 144(S) Since
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the exact locauon of the sewer line break between Buildings 777 and 779 1s unknown, the
boundanes of ITHSS 144(S) include all of the alleyway At the ume of the incident, maintenance
may have consisted of cleaning out a clean-out plug near Building 701, further increasing the

potential impacts on the environment (Appendix B)

Activities of samples taken from the toiet bowl in Building 701 were as high as 136,000 pC1/1
on June 7 and 8 A sludge sample taken from a clean-out plug in the Building 701 sanitary
sewer line contained only mimimal radioacuvity Analyses of the sediments from the bottoms
of Tanks 776 A, B, and D indicated hiquid phase acuvities of 68,000 pCu1, 9,100 pCy/l, and
302,000 pCi/, respectively (Appendix B)

Interviewees for CEARP Phase 1 recalled a sewer line break between Buildings 779 and 777,
which was discovered when contamination was found 1n a restroom It 1s believed that this 1s
the same 1ncident as the 1972 patch rupture discussed above

The rupture 1n the line patch east of the tanks resulted in soil contamination Approximately 50
drums of soil were removed A conflicting document states that 38 drums of soil were removed
The contaminated soil around Building 701 was also apparently removed. It 1s probable that
residual soi1l contamination 1s present. As of June 8, 1972, 19 drums of soil had been removed
No so1l count was detected at that ime (Appendix B) Disposal of these drums was at either the
present landfill (IHSS 114) or, if contamtnated (defimition of "contaminated” not provided), at

Idaho

The radiometnic survey performed with a FIDLER 1n the late 1970s and early 1980s indicated
no extremely contaminated (500,000 to 1,000,000 pCy/g) areas at or near this IHSS (Appendix
B)
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Following the 1972 pressurization incident, the Building 995 outfall and other downstream points
were sampled daily There was increased radioactivity in the Bmlding 995 outfall The highest
sample concentration of total alpha-emitting radionuchdes 1n the outfall was 417 pCy/1 on June
11, 1972 (Appendix B)

The nearest wells to THSS 144(N) are the same wells discussed 1in Subsection 2 4 1.1 for IHSS
118 1 As discussed 1n that subsection, these wells are not located downgradient of these IHSSs

There are no wells located downgradient of IHSS 144(N)

There are no wells located immediately upgradient of IHSS 144(S) The nearest upgradient well
1s well P214689, located approximately 1,300 feet to the southwest. As discussed 1n Subsection
241 1, the data available from this well are of limited use 1n establishing upgradient groundwater
condiions Several wells and boreholes are located downgradient of the IHSS  Alluwial
monitoring wells 2286, 5687, and P209289, and bedrock monitoring wells P209189, P209389,
and P210189 are located downgradient of this IHSS (Figure 2-27) Summanes of the available
analytical data for groundwater samples from wells 2286, 5687, and P210189 are provided in
Tables 2 19 t0 2 21 The avatlable data for wells P209189, P209289, and P209389 are discussed
in Subsection 24 1 1 for IHSS 118 1 Borehole samples were also collected from well P210189
duning dnihing (Table 2.22) In addition, borehole SP16-87 1s located downgradient of IHSS
144(S) A summary of the analytical data available for borehole samples from borehole SP16-87
1s provided 1n Table 2.23 (Subsequent to its dnlling, borehole SP16-87 was completed as well

5687)

As shown on Table 2 19, several VOCs have been detected in groundwater samples from well
2286 Many of these compounds are the same as those detected in groundwater samples from
well P209189 (see Table 29) With the excepuon of TCE, which has been detected routinely
(Figure 2-29), most of these VOCs have been detected sporadically Metals detected n

concentrations exceeding background in groundwater from well 2286 include aluminum,
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anumony, bartum, calcium, chromium, wron, lead, ithum, magnesium, manganese, nickel, and
sodium The concentrations of calcium, magnesium, manganese, and sodium have all been less
than maximum background concentrations Radionuchides detected in concentranons greater than
background are amencium-241, cesium-137, plutomum-239/240, stronttum-89,90, trittum, and
uranium-233,234 Gross alpha and beta concentrations have also exceeded their respective upper
tolerance limits but have not exceeded maximum background concentrauons Chlonde,
nitrate/nitrite, sulfate, and bicarbonate concentrations have also exceeded background
Groundwater samples collected from this well were analyzed for pesucides and polychlonnated

biphenyis (PCBs) in September 1986, but none were detected

Sampies of groundwater collected from well 5687 have also contained a variety of VOCs, many
of which are the same as those detected in wells 2286 and P209189 (Table 2.20) PCE, TCE,
1,1,1-TCA, and their degradation products have been detected 1n most samples from well 5687
(Figure 2-30) Metals detected 1n concentrations exceeding background in this well include
calcium, copper, lead, mercury, nickel, sodium, and zinc. Calcium and sodium concentrations,
however, have not exceeded maximum background concentrations Chlonde, nitrate/mitrite,
sulfate, and bicarbonate concentrations have also exceeded background in groundwater samples

from this well Groundwater samples from this well have not been analyzed for radionuchdes

Samples of surficial materials and bedrock from borehole SP16-87 were analyzed for metals,
radionuchdes, and inorgamc constituents No analyses of VOCs were performed on these
samples As indicated 1n Table 2.23, several metals were detected in concentrations greater than
background in samples of both surficial materials and bedrock. Only copper, potassium, and zinc
were detected 1n concentrations that exceeded both upper tolerance hmits and maximum
background concentrations 1n surficial matenials Cadmium, arsemic, calcium, and manganese
concentrations 1n bedrock exceeded both upper tolerance Irnmits and maximum background
concentrations  Americium-241, gross alpha, and plutonium-239/240 were detected 1n
concentrations exceeding background in a sample of surficial materials taken from 0 to 2 feet
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deep Uranum-233,234 and uranium-238 also exceeded upper tolerance limits but did not exceed
maximum background concentrations No radionuchdes were detected in concentrations
exceeding background in bedrock samples Nitrate/nitrite concentrations exceeded background
tn samples of both alluvium and bedrock

Methylene chloride and acetone were detected 1n several borehole samples from well P210189
but, with the exception of methylene chlonde 1n one sample, blank contamination was indicated
for those samples (Table 2.22) Several metals were detected 1n concentrations greater than
background in samples of surficial matenals, but only barium, cadmium, and potassium were
detected 1n concentrations that exceeded both upper tolerance limits and maximum background
concentrations Chromium and vanadium were detected in concentrations exceeding upper
tolerance limits and maximum background concentrations 1 one sample of bedrock. Several
other metals were also detected 1n concentrations greater than upper tolerance limits but less than
maximum background concentrations in bedrock samples Gross alpha, gross beta, americium-
241, plutonium-239/240, radium-226, strontium-90, tnittum, uramum-233,234, uramum-235, and
uranium-238 were all detected 1n concentrations exceeding background in surficial materals
Plutonium-239 and tntium were also detected in concentrations exceeding background in bedrock
samples Uranium-233,234 and uramum-238 concentrations in bedrock samples exceeded upper
tolerance Iimits but did not exceed maximum background concentrations Nitrate/nitrite was
detected 1n concentrations exceeding background in samples of both surficial matenals and
bedrock The pH of a sample of surficial matenals taken from 0 to 3 feet deep also exceeded

background

As shown on Table 2.21, a variety of VOCs have been detected 1n groundwater samples from
well P210189, many of which are the same as those detected in the other wells located
downgradient of this IHSS PCE, TCE, and degradation products of these two compounds have
been detected 1n several samples collected from this well (Figure 2-31) Barium, calctum, 1ron,

and mercury concentrations 1n groundwater from this well have exceeded their respective upper
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tolerance limits, but the concentrations of calcium detected have been less than the maximum
background concentration Plutonium-239/240, radium-226, trittum, and strontium-89,90 have
also been detected 1n concentratons exceeding background Nitrate/mitrite and bicarbonate

concentrations 1n groundwater from this well have also exceeded background concentrations

The available data for wells downgradient of IHSS 144(S) indicate contamination that may be
attnibutable, at least 1n part, to releases from this IHSS Many of the constutuents detected 1n
samples from these wells are not known to have been released from this IHSS and may have
resulted from releases from other OU8 IHSSs or other potential sources of contamination
Insufficient information 1s currently available regarding the composition of materials released
from this THSS

24110 IHSS 1501 - Radioacuve Site North of Bmlding 771

Wastes from Building 771 and matenals to be reprocessed in Building 771 were frequently
handled and stored 1n the area north of the building. Building 770, north of 771, was built 1n
1965 and has been used as a residue storage area 1n the past. Activities in and around Building
770 have contributed contamination to this site (DOE, 1992b) THSS 150.1 1s an area
approximately 360 by 60 feet and 1s adjacent to the north side of Building 771 (Figure 2-14)

The following 1s a chronological breakdown of incidents that have occurred 1n this area and

utihization changes

On September 11, 1957, the RFP’s first major fire occurred in Building 771. A plenum was
breached releasing an unknown amount of radicactivity around the building, particularly to the
north The impact the arrborne radioactivity may have had on the access road was not quantified,

however, fire clean-up activities followed the incident (Appendix B)
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From approximately 1962 until approximately 1968, a 5,000-gallon stainless-steel tank was
located approximately 30 feet north of Building 771 The tank was on 6-foot legs and was
approximately 8 feet in diameter Two overhead pipes from Room 114 in Building 771
connected to the tank, one of which was a vacuum vent to control transfer in and out of the
other The tank was used in the Filtrate Recovery Ion Exchange system, which concentrated
plutonium and amencium for recovery. Amencium concentrated on an 10n exchange column and
was transferred at a predetermined concentration to the tank The resulting liquid contained 1n

the tank was a nitrate solution high 1n amernictum with some plutomum (Appendix B)

In approximately 1968, a pinhole leak developed in the tank and dnpped onto the slab
foundation The tank was temporanly sealed to mitigate the leak unul the tank could be emptied
through the processing of the contained solunon Once emptied, the tank was taken out of
service and remained 1n place until 1t was moved to the size-reduction faciiity 1n Bulding 776
sometme shortly after Once size-reduced, the tank was disposed of as radioactive waste in
Idaho When the tank was removed to the size-reduction facility, the concrete slab was
decontaminated until the point where smear samples did not detect further removable
radiocacuvity Paint was applied to the concrete to secure the fixed radioactivity The slab was
moved to a ditch dwrectly north of the area and buned (IHSS 1632) The area was paved
sometime prior to June 1969 (Appendix B)

On June 11, 1968, during the removal of drums from the 903 Storage area, a drum leaked on the
roadways as 1t was being transported to Building 774 The forklift carrying the leaking drum
traveled across the access road north of Building 771 The area near Building 774 was
contaminated at the ume The road 1n front of Building 771 was apparently not constdered to
be impacted by the incident Further details of this incident are provided in the IHSS 172
descnption (Appendix B)
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The paved area between Buildings 771 and 770 was used for the storage of residue in drums
prior to processing in Building 771 A June 1969 photograph shows over 100 drums stored in
rows on the pavement. A fence parallel to Building 771 also encloses the west entrance to
Building 770 and defines a storage area Drums were also stored in the courtyard south of
Building 770 between the access road and the bulding This location has since been altered,
because 1n the 1960s there was a concrete embankment wall along the south and east sides of
the courtyard There 1s currently no embankment wall. Construction changes 1n this area are not
clear More information may be found regarding the physical alteration of the area. Drums of
waste from the 1969 fire in Building 776 were stored 1n the area for counting prior to shipment

(Appendix B)

Another specific incident of contamination occurred on November 16, 1970, when residue leaked
out of a drum of filters as 1t was being transported from a storage area (triangle area east of the
solar ponds) to Building 771 for processing The ground area near the dock at Building 771, as
well as the truck and cargo container the drum had come 1n contact with, were all contaminated
The leak was detected while 1n transit, and the area was decontaminated It was noted in March
1971 that there was a significant increase 1n the number of "hot waste” drums were stored outside
in the area north of Building 771 These drums contained residues for the Building 771
incinerator and the number of drums 1n storage was becoming problematic for the Health Physics

Operations Group (Appendix B)

On June 11, 1971, a leaking drum on the pavement caused the contamination of approximately
115 square feet of asphalt. Soil and approximately 200 square feet of asphalt were removed for
off-site disposal 1n Idaho A recommendation was made to lease cargo carners to protect the
drums A waste drum was found to be leaking shortly after that on July 2, 1971, and was
determined to contarn mitric acid from non-hine generated waste A ramstorm spread the leaked
contamunation, affecting between 2,300 and 2,500 square feet of asphalt and gravel with levels
of contamnation ranging from 500 to 1,000,000 cpm plutonmmum The incident prompted a
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request for additional cargo carners and the use of Building 776 for storage. It was determined
that these incidents 1n June and July 1971 resulted in contamination of the area ranging from

100,000 to 300,000 dpm/100 cm?® on the asphalt (Appendix B)

In August 1972, a punctured scrap box stored inside Building 770 contaminated 3,600 square feet
inside the building and 500 square feet outside Levels of radioacuvity ranged up to 200,000
dpm/cm® (DOE, 1992) Removal of asphalt and soil for disposal off-site n Idaho began

immedately following the incident.

Finally, on September 15, 1972, a 55-gallon drum contamming spent 1on exchange resin residue
leaked inside Building 770 onto the concrete floor Contamination was tracked between
Buildings 771 and 770 and covered 600 square feet, including 50 drums and a forklift. Levels
of contamination ranged from 5,000 to 100,000 cpm plutomum The area was noted to be
decontaminated, but details of these activiies were not found (Appendix B)

The specific locations of these incidents were not recorded, however, the paved area north of
Building 771 and west of Building 770 was used for storage 1n a structured manner since before
1969 and probably as early as 1964 The storage area was bounded on the north by a fence that
was parallel to Building 771 and extended north to enclose the west entrance of Building 770
Dunng the ume of storage, the paved area sull functioned as the access road for Buildings 771
and 774 (Appendix B)

The matenal stored consisted primanly of residues that had a high plutontum content and were
destined for plutontum recovery operations wn Building 771 Matenals were stored 1n drums on
pallets or 1n cargo contamners No documentation was found that provided any hazardous waste
characteristics that may have been associated with the plutomum residue Decontamination

activiies conducted after specific incidents would have been focused on radioactive
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contamination It 1s likely that residual contamination from hazardous constituents may have

remamned (Appendix B)

Due to environmental concerns related to the clean-up activiies at the 903 storage area and the
triangle storage area, efforts were made sitewide 1n the early 1970s to move all radioactively-
contaminated materials to indoor storage The Building 771 area was used for storage until
approximately 1974 when Building 776 was used for such storage Building 770 was then used
for the storage of equipment and also a facility for equipment assembly prior to installation 1n

other builldings (Appendix B)

The results of the Radiometric Survey, performed at RFP during the late 1970s and early 1980s,
indicate no extremely contaminated areas (stated to be 500,000 to 1,000,000 pCy/g) north of
Building 771 (Appendix B)

Based on the boundanies of IHSS 150 1 discussed in Section 2 3 10, there are no wells or
boreholes located downgradient of this IHSS The nearest well to the THSS 1s well P219189, a
piezometer completed 1n alluvium, located near the northeast comer of the IHSS (Figure 2-27)
Borehole samples of both surficial matenials and bedrock were collected from this well during
dnlhng 1n 1989 (Table 224) 1,1-DCA was detected in concentrations less than the method
detection hmait 1n several samples Methylene chloride was also detected 1n several samples, but

blank contamination was 1ndicated for those sampies.

Metals detected in concentrations greater than background in surficial matenals from well
P219189 were arsenic, barium, copper, wron, lead, magnesium, manganese, and zinc Only the
concentrations of zinc exceeded maximum background concentrations Aluminum, arsenic,
barium, chromium, iron, lead, magnesium, nickel, vanadium, and zinc concentrations exceeded
background in bedrock samples The concentrations of lead and zinc detected 1n these samples

were also greater than maximum background concentrations. As shown in Table 2 24, several
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radionuclides were detected 1in concentrations exceeding background The concentrations of
amencium-241, radium-226, radium-228, trititum, uranium-233,234, and uranium-238 1n samples
of surficial matenals and of radium-226, radium-228, and trittum 1n bedrock samples exceeded
both upper tolerance limits and maximum background concentrations None of the samples

collected were analyzed for plutonium

The available analytical data for well P219189 indicate that RFP operations have impacted
surficial matenals and bedrock in the vicimty of THSS 150.1 However, these data are not
sufficient to enable a determination of impacts that are attributable to this IHSS The lack of
data regarding groundwater quality in the vicimty of the THSS, particularly 1n the downgradient
direcuon, hinders any determination of the nature and extent of contamination potentally
associated with this THSS  As discussed in Subsection 24112 for IHSS 1503, the
contamination detected 1n this well may also be attributable to releases from other IHSSs or other

sources of contamination
241.11 IHSS 150.2 - Radioactuve Site West of Buildings 771 and 776

On September 11, 1957, a fire was discovered in Room 108 of Building 771 Fires 1n the box
exhaust booster filters and main filter plenum were discovered soon after An explosion 1n the
main exhaust duct probably contributed to the release of plutommum from the stack. The
September 1957 fire 1in Building 771 released radioactive contamination pnmanly north and
southwest of the bmlding (DOE, 1992b)

Duning fire-fighting and decontamination activities at Building 771, access to the main filter
plenum was gained through a hatchway on the west side of the building This actuvity was the
main cause of the spread of contamination on the west side of Building 771 at the ime of the
fire (Appendix B) (Figure 2-15).
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No documentation was found which details contamination of the surrounding environment. One
eyewitness report states, "I then went back 1n the front area of Building 71 [771] with a Pee Wee
and did some spot monitoring I found the general level of contamination to be 100 to 500
counts per mnute, except around the air-lock to the exclusion area, where the floor had been
tracked up" (Appendix B). (Note A Pee Wee was the alpha probe used in the 1950s.) The
front door of Building 771 1s located on the north side of the building, however, the levels may
be an mndication of the contamination levels in the general area. It 1s conjectured that the west
side of Building 771 would have become more contaminated than the north side of the building,
because 1t 1s beheved that firefighting access was mostly through the west access door No

details of cleanup acuvities at Building 771 were found (Appendix B)

In 1969, the west dock area of Building 776 was contaminated by tracking of contamination by
firefighting personnel up to greater than 100,000 (units not known) (Appendix B) This was most
likely an area just south of Door 6, in the northern half of the west side of the building, where
surveys showed contamination of between 100 and 300 micrograms per square meter (Appendix
B) Documentation also indicates that the steps, dock, and ramp areas on the west side of
Bulding 776 were contaminated to 6,000 cpm (Appendix B) The contaminated area extended
out from the building approximately 30 feet. Following the fire, rain transported the
contamination into nearby soll Oil and gravel were placed on the soil to stabihize the

contamination (Appendix B)

The following mnformation 1s from records research conducted in conjunction with development
of this plan (Appendix B). The soil, o1, and gravel were removed on July 19, 1969 Asphalt
and dirt removed from the west side of the building contained 7 dpm/g, and was to be buned 1n
the "Building 903 area” Contaminated asphalt, soil, oil, and gravel from the 1969 fire was
actually buried 1n a location east of Building 881, at IHSS 130. Approximately 320 tons of so1l
and asphalt were removed from the west side of the building and buned 1n trenches It 1s not

clear, however, whether these trenches are on- or off-site  Additional interviews with
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individual(s) who made this claim or additional research of RFP records may provide details
regarding disposal of these matenals At least a portion of the sidewalk on the west side of
Building 776 was also removed A new asphalt road had been constructed on top of the affected
area by the end of July 1969 Aurbome contamination from the May 1969 fire was carned

predominantly to the west-southwest, the average wind direction at the time.

In May 1971, contaminated steps and dock and ramp areas on the west side of Building 776 were
covered with an epoxy pamnt Areas of contamination outside Building 776 were covered with
asphalt. In 1973, a survey was conducted on the asphalt road west of Building 776 to determine
contamination levels prior to widening of the road The maximum soil activity found was 70
dpm/g plutomum (Appendix B) In January 1972, the soil at the southwest corner of Building
776 was considered to be contaminated (Appendix B) The cause of the contamination was not
stated In June 1972, the "west dock” became contaminated when a radioactively-contaminated
roller on a box was brought into the building The area was decontaminated at the tume of the
incident (Appendix B) No documentation providing further details of cleanup was found It was
not stated what building the "west dock” was connected to, but 1t 1s possible that 1s was the west
dock of Building 776

In June 1980, contaminated asphalt was removed from the west side of building 776 and boxed
as contaminated waste (DOE, 1992b)

The results of the Radiometnic Survey, performed at the RFP durning the late 1970s and early
1980s with a FIDLER, indicate no extremely contaminated areas (stated to be 500,000 to
1,000,000 pCr/g) around the west sides of Buildings 771 or 776 (Appendix B)

There are no wells or boreholes located 1n the immediate vicimty of thas IHSS. The nearest
downgradient well 1s well 1986 located approximately 250 feet west of the northwest corner of
the IHSS (Figure 2-27) There are no wells located upgradient of the IHSS The available
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analytical data for well 1986 were presented 1n Subsection 2 4 1 4 for IHSS 135 Several VOCs
have been detected 1n groundwater samples collected from this well (Table 2 13) In addition,
several metals, radionuchides, and inorganic constituents have been detected in concentrations
exceeding background In particular, gross alpha, gross beta, plutomium-239/240, strontium-
89,90, tritium, and uranium-233,234 concentrations in groundwater from this well have exceeded

background concentrations

The analytical data available for well 1986 suggest that groundwater in the vicimty of IHSS
150 2 may have been impacted by releases from this IHSS The presence of above-background
concentrations of several radionuclides 1n groundwater samples from this well may be attributable
to releases from this IHSS However, the lack of information on upgradient groundwater quality

and the potential that other sources of contamination exist in this area, makes such a conclusion

tenuous at this time

24112 THSS 1503 - Radioactive Site Between Buildings 771 and 774

During excavation for construction between Buildings 771 and 774 in August and September
1971, a cement tunnel contaiming PWLs, which had previously been used as an exhaust
ventilation duct for Building 774, was exposed (Figure 2-16) In August 1971, leaks of hquid
into Building 771 at the west end of the tunnel were attributed to releases from the process waste
lines coming through the wall where pipes entered the bwilding Also in August 1971,
contaminated soil was removed from beneath the tunnel (DOE, 1992b) which was almost fully
exposed on the north side at the ime and taken to Idaho (DOE, 1992b). It 1s unknown if the soil
removal was a response to the leaks into Building 771 (Appendix B).

In September 1971, continued construction resulted 1n more exposure of the tunnel Three cracks
in the concrete walls were found to be contammated This incident released plutonium

(concentrations not specified) to the soil As a result of this incident, the cracks that were
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contaminated were sealed, and eight drums of soil, with approximately 24 dpm/g activity, were
removed for off-site disposal (location not idenufied) 1n January 1972 (Appendix B) Clean-out
and decontamination of the tunnel was completed by January 7, 1972 Repair of the cracks, as
well as pipe replacement, was to be done at a later date. It was believed at the time that some
contammauon would remain 1n the concrete (Appendix B) Samples of wastewater from the
pipeline indicated activity of 1,000 pCy/l (Appendix B) (1sotope(s) or type of radiation detected
not specified) Soil samples from the area were found to be only shightly contaminated There

1S no documentation regarding further response to this incident.

Personnel recall an incident 1n this area in the late 1970s or early 1980s A flange 1n a line
separated, releasing an unspecified amount of aqueous process waste that reached the surface

Personnel recalled that the area was cleaned up (DOE, 1992a)

Other than the samphing activities described above, no documentation was found of sampiing
performed to determine the nature and extent of contamination potentially associated with this
THSS Informauion on groundwater quality upgradient and downgradient of IHSS 150.3 1s
lacking Well P219189, a piezometer completed 1n alluvium, 1s located downgradient of THSS
150 3 (Figure 2-27) The nearest wells to the south of this IHSS are P209289, an alluvial
momtoning well, and P209389, a bedrock momitoring well Based on the water table maps
presented 1n Figures 1-27 and 1-28, these wells may be upgradient of a portion of IHSS 150 3
However, as discussed in Subsection 241 1, the data available for these wells 1s Iimited

Groundwater samples from these wells have not been analyzed for metals or radionuchdes

Borehole samples were collected from well P219189 dunng dniling in 1989 The available
analytical data for these samples were discussed in Subsection 24 1 10 for IHSS 1501. As
discussed 1n Subsection 2 4 1 10, several metals and radionuclides were detected 1n concentrations
exceeding background in samples of both surficial matenals and bedrock Amencium-241,
radium-226, radium-228, trittum, uramum-233,234, and uramum-238 concentrauons wn surficial
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matenals and radinm-226, radium-228, and tntiuom concentrations i bedrock exceeded

background concentratons These samples were not analyzed for plutonium

It 1s dafficult to draw any conclusions regarding the nature and extent of contamination associated
with THSS 150.3 based on the hmited data currently available. Groundwater quality data in the
vicimty of the IHSS 1s lacking It 1s possible that the contamination, particularly radionuchide
contamination, detected 1n borehole samples from well P219189 may be attributable to thus THSS,
but the existing data are not sufficient to substantiate such a finding

24113 THSS 150 4 - Radioactive Site East of Building 750

As discussed 1n Subsection 2.3 13, this area 1s believed to be contaminated by leaking manholes
Building 750 1s located south of the east side of Buildings 776/777 and 778, and directly east of
Buiding 707 (Figure 2-17)

CEARP mterviewees recalled that decontamination equipment, such as trucks, were staged in the
750 Courtyard, and that manholes had "leaked” in the same area According to former RFP
personnel, the area referred to as the 750 Courtyard was the area between Buildings 750 and 707,
west of Building 750 (Appendix B). No documentation was found which confirmed the staging
of decontamination equipment near Building 750 Present and former RFP employees did not
recall the use of the area for such activites No documentation regarding "leaking" manholes
was found, however, the leak described 1n the following discussion may be the incident to which

the interviewees were referring.

Duning routtne foundation drain and sump samphing 1n 1980 and 1981, elevated levels of total
dissolved solids, conductivity, gross alpha and gross beta were found 1n a sump located south of
Building 778 just outside Door 3, 1n an area that would be considered to be 1n the 750 Courtyard
These high levels were discovered during the week ending November 20, 1981 Investigation
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nto the high levels resulted 1n the finding of a leaking process waste line located above the
sump The leak was repawred Specific 1sotopic analyses indicated 900 pCy/1 urantum and no
plutonium (Appendix B) Whether the analyses were performed on soil or water was not

specified No documentauon regarding soil removal or other cleanup activites was found

This area may have also been affected by awrborne contamination during the 1969 fire However,
1t 1s doubtful that decontamination vehicles were staged 1n the 750 Courtyard, because, to the
knowledge of RFP personnel involved 1n cleanup after the fire, this area was not used for vehicle
staging, however, 1f such activities did occur, 1t 1s unlikely that the environment was impacted,
or that any residual contamination remains, because detalled documentation exists for the fire
cleanup, and 1f contamination had been found, 1t 1s Iikely that it would have been recorded
Therefore, 1t 1s suggested that this IHSS include only the area around the process waste line leak

(Appendix B)

There are no wells located upgradient of thus IHSS Bedrock groundwater monitoring wells 2386
and P207389 and alluvial monitoring wells 2486 and P207489 are located downgradient of the
IHSS (Figure 2-27) The available analytical data for groundwater samples collected from wells
2386 and 2486 were presented in Subsection 2 4 1.2 for IHSS 118.2. Summanes of the data
available for borehole and groundwater samples from wells P207389 and P207489 are presented
in Tables 2.25 to 2.28 None of the borehole and groundwater samples from these wells have

been analyzed for radionuclhides

As discussed in Subsection 2 4 1.2, analytical data for well 2486 are limited to the analysis of
VOCs and inorganic constituents in one groundwater sample collected on June 12, 1991 No
VOCs were detected and nitrate/nitrite concentrations exceeded background n this samples With
the exception of the detection of several VOCs 1n groundwater samples from well 2386, the
concentrations of most constutuents 1n that well have generally been comparable to background

concentrations
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The only VOCs detected 1n borehole samples from well P207389 were methylene chlonide and
acetone Blank contamination was 1ndicated for all of the samples that contained acetone Blank
contammaton was not indicated for any of the samples containing methylene chlonde
Aluminum, bantum, calcium, lithism, magnesium, and zinc concentrations in samples of surficial
matenals exceeded background, but only lithium was detected 1n concentrations greater than the
maximum background concentraion Calcium and strontium were detected in concentrations
greater than background 1n samples of bedrock. The calcium concentrations, however, did not
exceed the maximum background concentration for calcium. The only mnorganic constituent that

exceeded background was nitrate/mtrite 1n the 0- to 3-foot sample

The results for borehole samples from well P207489 are very similar to those for well P207389
Methylene chloride and acetone were the only VOCs detected, and blank contamination was
mdicated for all samples contaimng acetone Aluminum, barium, berylhum, calcium, chromium,
copper, 1ron, magnesium, potassium, vanadium, and zinc concentrations in samples of surficial
materials exceeded background, but only chromium and copper were detected in concentrations
exceeding maximum background concentrations No metals were detected 1n above-background
concentrations in bedrock samples Nitrate/nitrite concentrations 1n the 0- to 3-foot sample from

this well also exceeded background

Acetone, chloroform, and methylene chionide have been detected 1n groundwater samples from
well P207389 Only acetone was detected 1n a concentration greater than the method detection
limit. Blank contamination was indicated for acetone and methylene chloride in several samples
Calcium and mercury have been detected 1n concentrations exceeding background 1n groundwater
from this well The concentrations of calcium have all been less than the maximum background
concentration for calctum Bicarbonate concentrations in this well have occasionally exceeded

the upper tolerance himit, but most concentrations are less than the maxinum background

concentration
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Groundwater samples collected from well P207489 have also contained a number of VOCs 1n
concentrations less than the method detection mits These compounds 1nclude acetone, carbon
tetrachlonde, and 1,1-DCE Blank contamination with methylene chloride and acetone was also
indicated for several samples Calcium and magnesium have been detected in concentrations
exceeding their respective upper tolerance himits but less than maximum background
concentrauons Bicarbonate, chlonde, mtrate/mitrite, and sulfate concentrations in groundwater
from this well have exceeded background, but have generally been less than maximum

background concentrations

The available analytical data are of limited use at this ume 1n defining the nature and extent of
contaminauon associated with IHSS 150 4 Data on upgradient groundwater quality are lacking
The lack of analyses for radionuclides 1in borehole and groundwater samples from downgradient
wells further limats the usefulness of these data. Several VOCs, generally 1n concentrations less
than method detecuon Iimits, have been detected in groundwater samples from wells
downgradient of this IHSS At the location of wells 2386 and 2486, VOCs have only been
detected 1n the bedrock well (well 2386) but have been detected in both the alluvial well (well
P207489) and the bedrock well (well P207389) at the location of wells P207389 and P207489

24114 IHSS 1505 - Radioactive Site West of Building 707

Recent information obtamned by Doty & Associates (Appendix B) indicates IHSS 150 5 to be the
same as THSS 123.2 - Valve Vault West of Building 707 In accordance with a CDH letter to
DOE dated April 21, 1992, IHSS 123.2 was transferred to OU9  As such, IHSS 150.5 (and IHSS

123 2) will not be addressed further 1n this Work Plan for OU8

24115 TIHSS 150 6 - Radioacuve Site South of Building 779

Phase I RFI/RI Work Plan Final
Operable Unit No 8 2-85 Decomber | 1992




ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OUS 01

Phase I RFI/RI Work Plan Section No 20, Rev 2~
Operable Uit No 8 Page 86 of M3 2 o
700 Area Effective Date Deeember+-1997 ielsa p_

In June 1969, radioactive contamination occurred due to an improperly opened waste drum 1n
Building 779 and was spread by pedestrian tracking to areas east and south of the building This
1 the same area and release as discussed in the HRR for IHSS 150.8

The release consisted of umdentified radionuchdes from radioactuve waste o1l The area was
monitored, and the results indicated that the hquid had also been tracked on the dock and on the
road from the dock to the cooling tower east of Building 779 The south entrance to the building
was also contaminated (DOE, 1992b) The cooling tower east of Building 779 1n 1969 was
located south of the existing cooling towers It 1s not known whether all areas affected by this
ncident were wmncluded 1n cleanup actvities (DOE, 1992b)

Borehole SP03-87 1s located east of IHSS 150.6 & 150 8 (Figure 2-27) A summary of the data
available for borehole samples from borehole SP03-87 1s provided in Table 2.29.

Soil samples from borehole SP03-87 were analyzed for VOCs, semi-volatile organic compounds,
metals, radionuclides, and 1norganic constituents One sample of alluvium was also analyzed for
pesticides and PCBs, but none were detected Bis (2-ethylhexyl) phthalate, di-n-butyl phthalate,
N-nitrosodiphenylamine, all semi-volatile organic compounds, were detected 1n samples of both
surfictal matenals and bedrock The phthalates detected are common plasticizers and often result
from the use of plastic containers during sampling and laboratory activiies VOCs detected
include methylene chloride and chloroform in bedrock samples. Blank contamination with
methylene chloride and TCE was indicated for several samples from this borehole.

No metals were detected 1n concentrations exceeding background in samples of surficial matenals
from borehole SP03-87 Aluminum, arsenic, calcium, chrommum, lead, nickel, and vanadwum
were detected 1n concentrations greater than background in bedrock samples, but none of the
concentrations exceeded maximum background concentrations. Uranium-233,234 and uranium-

238 were detected 1n concentrations greater than upper tolerance limits but less than maximum
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background concentrations 1n samples of surficial maternials Tntium concentrations 1n bedrock
samples exceeded background concentrations Nitrate/mitrite concentrations exceeded background
in samples of both surficial matertals and bedrock Based on the current understanding of the
matenals released, the data for borehole samples from borehole SP03-87 do not indicate
contamination attributable to THSS 150.6 & 150 8

Wells 2386, a bedrock monitoring well, and 2486, an alluvial monitoring well, are located
upgradient of IHSS 150.6 & 150 8 (Figure 2-27) The data for these wells are presented 1n
Subsectuon 2 4 1.2 for IHSS 1182 As discussed 1n that subsection, the available data for well
2486 are mited Carbon tetrachlonde, trans-1,2-DCE, methylene chioride, and TCE have been
detected 1n groundwater samples from well 2386 The concentrations of all other constituents
analyzed in groundwater from these wells have generally been comparable to background

concentrations

Sampling locations downgradient of THSS 150 6 include bedrock momitoring wells 2586 and
P207589, and alluvial monitoring well 2686. The available data for wells 2586, 2686, and
P207589 are presented 1n Subsection 2 4 1 6 for IHSS 138 The available data for well 2686 are

Iimited to analyses of inorgamc constituents 1n groundwater (see Subsection 2 4 1.6)

A companson of the groundwater data available for wells 2386 and 2586 indicates that those
VOCs that have been detected in groundwater from both wells (1e., carbon tetrachioride,
methylene chlonde, and trans-1,2-DCE) have occurred 1n sumilar concentrations upgradient and
downgradient of THSS 150.6 Several additonal VOCs have been detected in well 2586
downgradient of the IHSS. In addition, gross alpha, gross beta, radium-226, strontium-89,90, and
uranium-238 have been detected 1n concentratons exceeding background in well 2586 but have
not exceeded background in well 2386. Sulfate concentrations 1n groundwater from well 2586
are also higher than those detected in well 2386.
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Groundwater samples from well P207589, which 1s located adjacent to well 2586, have been
analyzed only for VOCs and metals No VOCs or metals have been detected in concentrations
exceeding background 1n these samples Well P207589 1s completed in claystone while well
2586 1s compieted in sandstone The claystone likely prevents the migratton of contaminants to
the groundwater interval being sampled in well P207589

The msufficient quality and quanuty of the data available for wells located near IHSS 150.6
prevents any determination of the nature and extent of contamination associated with this IHSS
In particular, data are lacking regarding upgradient and downgradient groundwater quality within
the uppermost flow system Data for the two wells completed 1n alluvium, wells 2486 and 2686,
are very limited The data available for wells 2386 and 2586 indicate that groundwater near this
IHSS has been mmpacted by RFP operattons In particular, increased concentrations of
radionuchides are present in well 2586 downgradient of IHSS 150.6 as compared to upgradient
well 2386 Several VOCs have also been detected in relatively low (1.e, less than method
detection limits) concentrations in well 2586 but have not been detected 1n well 2386 The extent
to which these contaminants may be attributable to IHSS 150 6 1s not known

24116 IHSS 1507 - Radioactive Site South of Building 776

This site, as with other IHSS 150 sites, was contaminated by the May 1969 fire which occurred
in buildings 776/777 which are to the north of this site (Figure 2-20) Plutonum was tracked
outside those butldings and onto this site by fire-fighting and support personnel and was
detectable on the ground around the building Following the fire, rain camed the contamination
mto the soil. The spread of contamination south of Building 776 can also be attributed to the
runoff of fire water sprayed on the building to contan the fire. Sand and gravel between
Building 777 and Building 778 were also contaminated before the rain  Airborne contamination
from this 1ncident was carned predominately to the west-southwest, the average wind direction

at the time
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Areas north, west, and south of the building were contaminated. The area north of the building
18 mcluded 1in THSS 131, which pertains to contamination resulttng from a 1964 explosion
incident, as well as the 1969 fire The area west of the building 1s included in IHSS 150 2,
which pertains to contamination resulung from the 1957 and 1969 fires The following
discussion emphasizes contamination on the south side of Building 776/777 resulting from the
1969 fire (Appendix B). Alpha direct survey techmques were used to delineate contaminated
areas following the fire and during cleanup activities A detailed study of contamination resulting
from the fire was completed by May, 1971 (Appendix B)

Contamination was found on the ground south of Building 776/777, as well as on the ground
south of Building 778, to the north wall of Building 707 (Appendix B) Contamination was
detected 1n the so1l approximately 200 feet from Building 776/777 The walkway area between
Buildings 776/777 and 778 was contaminated to 200,000 cpm direct and 5,000 cpm removable
(DOE, 1992b).

Initially, so1l 1n the area was covered with road o1l and gravel (DOE, 1992b) The exact location
of this soil 1s unknown By December 1969, asphalt 1n the area and the covered soil had been
removed from between the buildings and buried 1n a location east of Building 881 (Appendix B)
This area 1s THSS 130 The walkway between Buildings 776/777 and 778 was removed 1n
October 1971 (DOE, 1992b) No documentation was found which further details decontamination
acuvities of the area between the buildings, nor was any documentation found which details
cleanup of the area south of Building 778 (Appendix B)

In 1972, the soil at the southwest corner of Building 776/777 was considered to be contaminated
(Appendix B). The levels and source of this contamination are unknown, and 1t 1s not known
if 1t 1s related to the 1969 fire
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One reference indicated that Building 779 was also contaminated shightly, but whether the
contamination occurred inside or outside the building was not stated

The area south of Bmlding 778, which 1s included 1n IHSS 150 4, may also be contaminated due
to other incidents  See the description for IHSS 150 4 for further details of contamination in the

area

The nearest downgradient samphing points to IHSS 150.7 are alluvial monitoring well P209289
and bedrock momtoring well P209389 (Figure 2-27) The nearest upgradient groundwater
monttoring well 1s well 4486 located approximately 2,000 feet southwest of this IHSS. The data
available for wells P209289 and P209389 are discussed 1n Subsection 2.4.1 1 for IHSS 118 1

As discussed 1n Subsection 2 4 1.1, groundwater quality data 1s limited for wells P209289 and
P209389, parucularly with regard to radionuchde concentrations. Due to the imited quantity of
groundwater data that 1s available for these wells, the distance between these wells and IHSS
150 7, and the presence of several other IHSSs between these wells and ITHSS 150.7, the available
data cannot be used define the nature and extent of contamination associated with this THSS.

24117 IHSS 150 8 - Radioactive Site Northeast of Building 779

As stated previously, this IHSS resuited from contaminated o1l being tracked throughout the first
floor, the dock, and surrounding outdoor areas south and east of Building 779 and 1s the same
release as described for IHSS 1506 (Appendix B) Therefore, these two IHSSs have been
combined and the discussion of the nature and extent of contamination 1s presented 1n Subsection

24.115
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24118 IHSS 151 - Fuel O1l Leak - Tank 262 North of Building 374

The first documented spill at this site was on August 12, 1981, when about 196 gallons of No
2 diesel fuel were spilled on the ground north of Building 374 (Figure 2-21) An esumated 400
cubic yards of soil were affected by the 1981 spill (DOE, 1992b) The spill was 30 by 35 feet.
A second spill released 50 gallons of No 2 diesel fuel 1n July 1982 In October 1982, 120 hiters
were spilled  While conducting a routine system circulation of Tank 262, another spill of 10 to
20 gallons occurred 1n September 1988 when a vent was left open IHSS 151 1s currentdy
defined by a boundary of approximately 60 feet by 45 feet and 1s located north of Building 374

Reports from the 1981 incident indicated that cieanup would be imtiated when the ground dried
It 1s documented that cleanup of the saturated soil occurred adjacent to the tank surface
foundation after the 1988 spill (disposal location not identified) and that the State O1l Inspector
was noufied A site visit conducted for the Phase I RFI/RI indicated that only small areas of
staining, 1 to 3 feet 1n diameter, remained around the pad, suggesting cleanup of a larger 1981
spul (DOE, 1992b)

The nearest downgradient sampling location to IHSS 151 1s bedrock groundwater momtoring well
2186 (Figure 2-27). Groundwater data available for this well 1s presented in Subsection 2414
for IHSS 135 Although several VOCs, metals, and radionuchides have been detected in
concentrations greater than background 1n samples from this well, these data are not indicative
of releases of No 2 diesel fuel It should be noted, however, that samples from this well have
not been analyzed for many of the constituents that would be expected to result from a release

of diesel fuel (e g, semivolatile orgamic compounds)
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24119 THSS 1631 - Radioactive Site North of Building 774

As stated 1n Subsection 2 3 19, an area north of Building 774 was used for washing equipment
and vehicles that were contaminated with unspecified types of radiation Personnel would use
nutric acid, soap, and water for the cleaning, and the solution would flow onto the ground
(Appendix B) However, Building 774 personnel did not recall this area ever being used to wash
equipment or vehicles (DOE, 1992b) A former RFP employee contacted during this OUS8 study
recalled that the cleanup of trucks occurred near the dock at the northeast corner of the building

(Appendix B)

The HRR states that the wash water would have contained low levels of unspecified radionuchdes
and may also have contamned various unspecified organic and wmorganic compounds (DOE,
1992b) As imphied 1n Subsection 2.3.19, 1t 1s unhkely that any contaminants were released to
the environment at this IHSS. In fact, no radiocactivity above the response level of a FIDLER
instrument (approximately two imes background) was detected at this location by a radiological
survey conducted from 1977 through 1984 (DOE, 1992b)

There are no wells or boreholes located within, adjacent to, or downgradient of THSS 163 1
24120 THSS 163 2 - Radioactive Site North of Buildings 771 and 774

THSS 163 2 1s an area of approximately 60 by 40 feet located north of Buldings 771 and 774
An amencium-contaminated slab 1s buried in the area near Building T771A by the Perimeter
Road (Figure 2-23) The slab 1s approximately 8 feet square and 10 inches thick. From
approximately 1962 untl approximately 1968, the slab served as a foundation for a 5,000-gallon
stainless steel tank located approximately 30 feet north of Building 771
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In approximately 1968, a pinhole leak developed 1n the tank and dripped a nitrate solution high
in amencium with some plutonium onto the slab (Appendix B) The tank was later removed and
the concrete slab was decontamunated until the point where smear samples did not detect further
removable radioactivity Paint was apphied to the concrete to secure the fixed radioactvity The
slab was moved to a ditch directly north of the area and buried. The area was paved sometime
prior to June 1969 In the mid-1970s, Building T771A, a prefabricated structure, was constructed
in the same general area None of the persons interviewed for this investigation recalled any
subsequent excavation of the slab. The slab hes underground near or beneath the east end of
T771A at a probable depth of less than 10 feet (Appendix B)

An environmental summary report from 1973 does not indicate the incident in the summary of
environmental mncidents tmpacting the soil at the RFP, however, the report does have a notation
‘ of the slab on a map of the area north of Building 771. The report indicates an area farther to
the north of where the slab 1s believed to be buried and states that 1t was later excavated and the
contaminated portion cut away for off-site disposal. This 1s not behieved to be the case The
location 1ndicated on the map cannot be accurate because 1t 18 1n an area that was paved several
years before the slab became contaminated As stated above, there has been no venfication that
the slab was subsequently excavated (Appendix B).

The results of the Radiometric Survey, conducted at the RFP during the late 1970s and early
1980s with a FIDLER, indicate no extremely-contaminated areas (stated to be 500,000 to
1,000,000 pCyv/g) north of Building 771 (Appendix B)

An Aenal Radiological Survey of the RFP conducted during July 1989 did not indicate
anomalous concentrations of amencium-241 1n the area north of Building 771 However, the
survey was not structured to 1dentify sources that occupied a small area (200 meters 1n diameter
was the target size and less than 10 meters in diameter would not have been detected with
‘ confidence) (Appendix B)
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The 8- by 8-foot slab 1s probably sull burnied beneath the pavement near Building T771A  There
was no mention of amencium-contaminated soil being bunied with the slab, however, because
the slab had been located on soil, 1t 1s likely that some soil from beneath the slab was also
deposited when the slab was pushed 1nto the ditch Because the slab had as much contamination
removed as possible and was then painted to seal the fixed contamination, therefore, 1t 18 not
Iikely that there 1s a significant amount of contaminated soil surrounding the siab Other matenal
of an unknown source was backfilled into the ditch prior to the area’s being graded and paved

(Appendix B)

There are no wells or boreholes located within, adjacent to, or downgradient of THSS 163.2

24121 THSS 172 - Central Avenue Waste Spill

As stated 1n Subsection 2.3.21, 1n June 1968 one or two drums containing plutonium-tainted ol
and oils with lathe coolant (70 percent hydraulic o1l and 30 percent carbon tetrachlonide) leaked
while 1n transit. Only the northbound and westbound lanes reportedly were affected (Figure 2-
24) It was speculated that the drum(s) were punctured by a forklift while being loaded at the
903 Pad and were not noticed by workers untl the vehicle had reached 1ts destination at Building
771 Affected pavement was radioactively contaminated with levels up to 140,000 dpm/100 cm?
(DOE, 1992b)

The drum released only a small portion of 1ts contents, suggestng that the spill involved perhaps
10 gallons or less The leak resulted from sloshing of the drum contents through an improperly
sealed bung duning transport. Because of this, material was not likely to have spilled any more
at stopping points than at other points along the route. The spill was detected when the forklift
reached Building 771, and the affected roadway was quickly cordoned off An effort was made
to cleanup the spill, and the roadway was seal-coated before being reopened to RFP traffic (DOE,
1992b)
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An unknown amount of "low-level matenial” reportedly spread to the ditch along the north side
of Central Avenue as a result of this spill Aenal photographs taken 1n 1969 of RFP show that
this ditch ran along essenually the enure affected length of Central Avenue Most of the ditch
has since been paved over, lined with concrete, or filled 1n by subsequent construction Available
references do not indicate what area(s) of the ditch recerved contaminauon Because the release
was relatively small and the cleanup response was very timely, significant contamination of the
ditch 1s not expected (DOE, 1992b).

Most of the affected roadway has since been repaved and remains heavily used. A section of
Central Avenue between Eighth and Tenth Streets was removed in August 1970 and placed in
an asphalt dumping area east of Building 881 (IHSS 130). The section of Sixth Street between
Sage Avenue (outside the Protected Area) and the perimeter road within the Protected Area was
removed duning Protected Area construction between late 1980 and late 1982 The fate of the
removed asphalt 1s not known (DOE, 1992b).

Because of the small quantizes of matenal believed to have been released during the incidents
described above, the cleanup efforts undertaken at the ume of these incidents, and the disturbance
of the areas affected by construction activites and paving, 1t 1s unlikely that contamination
attributable to these releases would be detectable 1n boreholes or wells located adjacent to or
downgradient from the roadways Any residual contamination from these releases is likely to
be confined to the immediate vicinity of the roadway and unloading points.

24122 THSS 173 - Radioactive Site - 900 Area (Storage Vaults Near Building 991)

IHSS 173 1s located adjacent to the southwest side of Bulding 991 (Figure 2-25) Incidents
involving very small quantities of plutonium, uranium, and beryllium have been noted 1n Building
991 The south dock of Building 991 1s located on the west side of the building and was used
for loading and unloading assembly components into the vaults (Buildings 996 through 999).
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According to former RFP employees, the dock and courtyard were often washed down with

water, which could seep into cracks and the edge of the asphalt (Appendix B)

Cleaning of depleted uramum parts was conducted 1n the courtyard of Building 991, which 1s
located on the west side of the building near the dock, in the late 1950s and early 1960s
Acetone and solvents were used for cleaning of parts and the spent cleaning solutions were stored
in drums and removed for disposal. Spills and water could have drained into storm drains
These washing activities were conducted along the north wall of the asphalted courtyard
(Appendix B)

The storage vaults and tunnels associated with Building 991 and Buildings 996 through 999, are
used for stonng fimshed uranium, piutonium, and beryllium parts prior to off-site shipment. The
fimshed product was not considered radioactive because the components were plated with nickel
The vaults have reportedly been subject to infiltration of groundwater (Appendix B) The
structural integrity of the vaults was compromised during construction of Building 771, due to
the driving of heavy equipment over the area. According to a recent newspaper article, water
18 entering the tunnels through fractures 1n the walls, ceilings, and floors Matenals being stored
in the area will be removed as a safety precaution (Appendix B)

According to CEARP Phase I, routine surveys of the vaults have indicated that they are free of
radioactaive contamination, with the exception of tunnel 996, which might be shghtly infiltrated
by uranmum (DOE, 1992b) However, the August 1981 aenal radiological survey recorded 8,000
-16,000 cpm of gross "man-made" radioactivity and 1,000 - 2,000 cpm of amencium activity
centered around Bulding 991 (EG&G, 1990c) Final products containing plutonium and uramum
were shipped from the dock, but no raw products were 1nvolved in the operations ongoing within
Building 991 No documentation was found detailing constituents which may be present in the
dock area, nor was documentation available detathing responses to occurrences in the dock area
(DOE, 1992b)
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The TAG indicates that the entire building and the area over the tunnels and vaults should be
included 1n the IHSS pnimanly because of the age of the structures. However, interviews and
documentation indicate that activities which may have affected the site took place only at the
south dock of Building 991 Even though there was no documentation found indicating potential
for contamination of this area, 1t 1s believed from interviews with retired RFP personnel involved
with the activities of this area that the south dock would have a greater probability than the
building or vaults of being potentally contaminated. Therefore, 1t was proposed in the HRR that
this THSS be reduced 1n size to include only the southwest corner of Building 991. The south
half of the building was used for offices and the northern half for laboratones and research. No
documentation exists for the entre building being considered potentially contaminated (DOE,
1992b)

Alluvial momtoning well 2187 and bedrock monitoning well 2287 are located downgradient of
IHSS 173 approximately 450 feet to the east (Figure 2-27) Groundwater samples have been
collected from these wells on a quarterly basis since March 1988 Summanes of the data
available for these wells are provided 1n Tables 2 30 and 2.31. There are no wells located
immediately upgradient from this IHSS

Acetone and PCE have been detected 1n groundwater samples collected from well 2187. Carbon
disulfide and methylene chlornide were also detected at concentrations less than method detection
hmits Blank contammnation with methylene chloride was indicated for at least one sample
collected from this well Analyses of metals and radionuchides have been limited. One sample
analyzed for metals detected calcium, copper, magnesium, nickel, sodium, and zinc 1n
concentrations exceeding background The concentrations of magnesium and sodium detected
were less than maximum background concentrations. Uranium-233,234 and urantum-235 have
been detected in concentrations exceeding background in this well. One sample was analyzed
for plutomum, but none was detected. Bicarbonate, chlonde, and sulfate concentrations 1n this

well have also exceeded background concentrations
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One groundwater sample collected from well 2287 contained a detectable concentration of PCE
One sample also contained MEK at a concentration less than the method detection hmit. Acetone
and methylene chlonde were detected 1n several samples, but blank contamination was wndicated
for those samples Calcium concentrations in groundwater from this well have exceeded
background, but have all been less than the maximum background concentration for calctum
Amencium-241, cesium-137, strontium-89,90, and urantum-235 have also been detected 1n
concentrations exceeding background Sulfate concentrations in this well have exceeded

background, but are generally less than the maximum background concentration.

The groundwater chemistry data available for wells 2187 and 2287 indicate that groundwater
downgradient of THSS 173 has been impacted by RFP operations The detection of acetone and
PCE 1n groundwater collected from well 2287 indicates that the possibility that thesé constituents
may have been released from this THSS cannot be ruled out at this tme The above-background
concentrations of several radionuchides detected in groundwater samples from both wells may
also be attributable to releases from this IHSS As discussed 1n Subsection 2 4 1.23, these wells
are also downgradient of IHSS 184 which may also have contributed to the levels of
radionuchides detected.

24123 THSS 184 - Radioactive Site - Butlding 991 Steam Cleaning Area (near Building 992)

The Low-Prionity Sites report states an area southwest of Building 991, near Building 992, was
used for the steam cleaning of equipment and drums (Figure 2-25). The rinse water was
collected 1n a sump for treatment in RFP’s process waste system. The results of the Radiometnic
Survey, conducted during the late 1970’s and early 1980°s with a FIDLER, indicate no extremely
contammated areas (stated to be 500,000 to 1,000,000 pCy/g) at this site (DOE, 1992b)

As stated 1n subsection 2.3.23, Building 991 personnel indicated that steam cleaning was done
mn an area within the southwest corner of the Building 991, not beside the guard shack or
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elsewhere outside the building Wash water ran into an outside drain which flowed south and
east beneath pavement before emptying into an unhined ditch just southeast of the building
Although not included with this IHSS, the 400 hinear feet downstream (east) of the IHSS will be

nvestigated utilizing radiation surveys and possibly sediment sampling

CEARP 1nterviewees recalled that there was a small contaminated spot on the ground that was
cleaned up Approximately 3 feet were excavated during cleanup and disposed of in Idaho It
was stated that this occurred on the north side of Central Avenue, southwest of Building 991
(Appendix B), however, the exact location was not stated. Many spots of contamination had
been detected 1n the past in soi1l along Central Avenue 1n this area due to the presence of the
Mound, Trench No 1, and Oul Burn Pit No 2 It :s unlikely that the 3 feet of contaminated so1l

was associated with the steam cleaning activities

The IAG indicates that spillage from IHSS 184 1s visible on August 6, 1971 aenal photographs
of the RFP Onginals of these photographs are relatively sharp but small-scale (approximately
1 1 = 2,200 ft), and spillage emanating from the steam cleamng area was not identified under
10x stereoscope magnificanion Small discolored areas perhaps are evident on the ground east
of Building 991, but do not appear to origmnate at the steam cleaning area. Building 991
personnel indicated that steam cleaning was discontinued prior to the aenal photo date (DOE,

1992b)

The nearest downgradient wells to IHSS 184 arc wells 2187 and 2287. The groundwater
chemistry data available for these wells 1s discussed in Subsection 2 4.1.22 for IHSS 173.
Acetone, PCE, several metals, and several radionuchides have been detected in concentrations
exceeding background in these wells. As discussed in Subsection 2.4.1.22, the levels of
radionuchdes detected in groundwater samples from these wells may be attributable, at least 1n
part, to releases from this THSS.
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24124 TIHSS 188 - Acid Leak (Southeast of Building 374)

This THSS 1s related to a 1983 incident recalled by CEARP interviewees in which a drum
contamning nitric and hydrochlonc acid leaked near the east gate of Building 374. The mixed
acid most likely was waste metal leaching solution from the 400 complex, and might have
contamned very trace amounts of heavy metals. The byproducts of the neutralization occurring
by the buffering acuon of the soil (1.e., nitrate, chionide) would be relatively bemign and highty
mobile 1n the environment (DOE, 1992b). Very trace amounts of heavy metals could possibly

remain 1n the surface materals

The surface was flat and unpaved at the tume of the acid leak and was later paved in the mid-
1980s (DOE, 1992b) Recent investigations have found no documentation regarding the incident

or cleanup activiuies.

There 15 a hmited amount of data available that would assist 1n characterizing the nature and
extent of contamination potentially associated with this IHSS. Hydrogeologic conditions 1n the
area are expected to be similar to that found in well P114789 which 1s over 400 feet to the south
of the IHSS In this well, 26 feet of clayey sand overlie Arapahoe claystone. High water levels
are within 6 feet of the ground surface It 1s likely that a small acid spul at the IHSS with
similar hydrogeologic conditions would be rapidly diluted if 1t reached the water table, given the
20-plus feet of saturated matenal that exast during peniods of high water levels.

The nearest downgradient well, 1986, 1s located approximately 900 feet to the northeast. Due
to the distance between this well and the THSS, the presence of other potential sources of
contarmnation between the well and the IHSS, and the small quantity (55 gallons maximum) of
liquid released during the incident, 1t 1s improbable that any impacts attributable to this release
would be detected 1n this well. Any residual impacts from this release, if detectable, would likely
be confined to surficial materiais 1n the immediate area of the release.
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242 Current Conditions within QUS - Surface Water and Sediments

The purpose of this section 18 to summarize probable surface-water impacts and data requirements
associated with the planned Phase I RFI/RI efforts To the extent possible, reference 1s made to

available relevant data and information sources

Subsections 2 4.2 1 through 2 4.2.3 discuss the nature and extent of contamination associated with
each cluster of IHSSs within OU8 Data on surface-water and sediment monitoring are generally
not discussed on an IHSS-specific basis due to the fact that the monitonng site locations are
pnimarily within the drainageways downstream of multuple IHSSs. Therefore, a direct correlation
between 1dentified contaminants and an individual IHSS cannot accurately be made. These

discussions are based pnmarily on the collective documented events related to a cluster of IHSSs

Available sediment-chemistry and water-quality data from RFEDS database (DOE, 1992b) were

retrieved for inclusion 1n this Work Plan for the following general categones of constituents

A - Radionuchides,

B - Trace metals (including major cations and sihicon),

C - Pesticides, major amions, and miscellaneous chemical constituents; and
D - Volatile Orgamic Compounds

Relevant surface-water and sediment monitoring sites 1n the vicinity of OU8 are identfied on
Figure 2-32 Thus figure also indicates the types of available data for each monittoring site The
data available for each momtoring site discussed 1n the following subsections are included n
Appendix G and are summanzed 1n tables presented in the following subsections. Table 2.32
provides a Iisting of all the surface-water and sediment sites 1n the OUS area for which RFEDS
data files were obtained. Data for a total of 19 surface-water and 7 sediment monstoring sites
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were included The RFEDS data files for SW119, SW120, and SW371 contained no laboratory

results

A screening process was used to identify which momitoring sites and which type of contaminants
at each site should be summanized 1n the tables This screening resulted 1n reducing the number
of surface-water sites to 16 (Table 2.32). The number of sediment sites for which data were
evaluated remained at 7 (Table 2 32) For each momtoring site, the RFEDS data included files
for four different categones of contaminants (A, B, C, and D), as described above . Thus resulted
1n 64 surface water and 28 sediment data files These categones were screened to identfy which
type of contaminant reportedly had been released from each IHSS, as indicated previously n
Table 12 Ths screeming further reduced the number of data files from 64 to 42 for surface-
water sites and from 28 to 21 for sediment sites

The laboratory results 1n the remaining data files were summanzed to facilitate an assessment of
relevant data. Table 2.33 provides a summary of all the VOC data above detection limits, Table
2 34, provides a statistical summary of dissolved and total trace metals for surface water sttes and
total trace metals for sediment sites, Table 2 35 provides a statistical summary of the indicator
radionuchides dissolved and total gross alpha and dissolved and total gross beta concentrations
for surface water sites, and total gross alpha and total gross beta for sediment sites. Table 2.36
provides a statistical summary of selected inorganic water-quality variables.

The available surface-water and sediment momtoring sites are located downstream of the THSSs
but not necessarily in locations which collect runoff from single IHSSs. In all but three cases,
are no monitonng sites located upstream of an IHSS (Table 1.2) Given the limits of monitoring-
site locations in relaton to the THSSs within OUS, individual IHSSs have been clustered in
groups which contnibute surface-water runoff to a common monitoring site These are referred
to as cluster I through cluster Il Table 2 37 provides a histing of the IHSSs located within each
cluster and the category of contaminant(s) reported to have been released (Table 1.2). The
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resultant data were evaluated, and when applicable, selective comparisons were made with
geochemical-characterization resuits reported in EG&G documents (EG&G 1990b, 1991c)

It should be recogmized that all of the conclusions 1n the following subsections are prelwminary
1n nature 1n that they are based upon data of limited quantity and quality in OU8 The data used
i this assessment was not verfied or validated in all cases Also, the surface-water and
sediment monitoring sites discussed in these subsections were not installed for the purpose of
defining the nature and extent of contamination associated with the individual IHSSs for OU8
Thus, the monitoring sites are not ideally located for such a purpose and are often not sampled
for the constituents of interest to a particular IHSS. In addition, most of these momtoring sites
are located downstream from more than one IHSS 1n OUS, as well as other potential sources of
contamination which relate to conditions 1n other OUs and that are not addressed by this Work
Plan

2421 IHSS Cluster I - West QU8 Area Affecting North Walnut Creek

Cluster I consists of five IHSSs located 1n the northwest part of OU8 These IHSSs are 1dentified
by number as 135, 1502, 1507, 151, and 188 IHSS cluster I water-quality impacts are
monutoring 1n large part at downstream surface-water site SW018 and sediment site SED010
Concerns involve all 4 water-quality categones -- radionuchides, trace metals, indicator inorganics,
and organic (prionity-pollutant) compounds, however, radionuchide potential impacts occur more
frequently in this cluster (involving 3 of 5 THSSs, see Table 2.37)

Surface Water

At site SWO18, average dissolved gross-alpha and dissolved gross-beta concentrations (4.81 pCv/L
and 8 95 Pcv/L, respectvely, Table 2 35) were only shightly greater than those observed at site
SW122 associated with THSS cluster ITI (see Section 2 4 2 3 below) and less than those observed
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at the other sites (SW118 and SW093) mvolved 1n this assessment (see Section 2 4 2.2 below)
Hence, radionuchide-related impacts associated with upstream IHSS cluster I appear to be
relatively small compared to those associated with THSS cluster IT included 1n this assessment.

Average trace-metals concentrations at downstream site SW018 n general are low, relative to
comparable trace-metals concentrations observed for sites upstream and downstream on North
Walnut Creek (Table 2.34, and see Sectuon 2.4 2.2 below) Noted exceptions are dissolved
magnesium and manganese which have concentration higher than several of the other sites being

compared on Table 2.34.

Based upon tabulated selected mnorganic variables for samples collected at downstream site
SWO018 (Table 2 36), none of the indicator constituents (nitrate/nitrite, phosphorus, sulfate,
chlonde, and dissolved solids were used in this assessment) appears to exhibit excessive
concentrations that might indicate adverse impacts from IHSSs

Regarding detectable concentrations of orgamic prionty pollutants (volatle/semivolatile
compounds, see Table 2.33), methylene chlonide was the constituent detected in 3 analyses, each
occurnng mn 1991 It 1s noteworthy for this assessment that each of the detected occurrences

were also detected in laboratory blanks.

Sediments

At site SEDO10, only one sediment sample was available for companson with other sites This
sample was collected on August 22, 1986. Other sites used for comparison are site SED118
(upstream on North Walnut Creek) and site SED009 (downstream on North Walnut Creek)

Regarding trace-metal concentrations at downstream site SED010, the concentration 1s generally

lower than the concentrations observed at upstream and downstream sites located on North
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Walnut Creek (Table 234) Noted exceptions are the concentrations for total magnestum,

manganese and molybdenum which are higher than the other sites being compared.

Average total gross-alpha and total gross-beta concentrations at site SED010 are 10 0 Pcv/L and
28 0 Pcy/L, respecuvely (see Table 235) The gross-alpha value 1s lower than the average
concentrations observed at sites SED009, SED(012 and SED118 which are used for comparisons
n this assessment. The concentration of total gross-beta 1s shghtly higher at site SED010 than
those concentrations observed at sites SED009, and SED012 and SED118 Due to the himited

number of samples collected, (1 sample), no definite conclusions can be reached.

Of the selected morganic variables assessed in this work plan, the average concentrations of
chionide and suifate at SED0O10 were much lower than the concentrations observed at sites
SEDO009 and SEDO11, located downstream of clusters II an III, respectively. No values are
available at site SED118 However, the average concentration of nitrate/mtnite, 20.0 mg/kg,
observed at SED010 1s much higher than the average concentrations observed at SED118, 3 46
mg/kg, located upstream on North Walnut Creek (see Figure 2-32) Cluster I would appear to
be a source of nitrate/mitrite based on this data, but due to the small sampie size at site SEDO10,

(1 sample), no defimtive conclusions can be reached
242.2 THSS Cluster II - Northeast OU8 Area Affecting North Walnut Creek Basin

Cluster II consists of fourteen THSSs located 1n the northeast part of QU8 (Table 2.37) These
IHSSs are 1dentified by number as 118.1, 137, 138, 139.1(N), 139.1(S), 139.2, 144, 150.1, 150.3,
150 6, 1507, 150 8, 163 1, and 163.2. IHSS cluster II water-quality impacts are monitored 1n
large part by surface-water sites SW018 and SW118 (upstream) and SW093 (downstream). See
figure 2-32 for locations of these momtonng sites Concerns mnvolve all four water-quality
categones -- radionuchides, trace metals, indicator morganics, and orgamc (prionty-pollutant)
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compounds, however, radionuchde potential impacts occur more frequently, involving 9 of 14
THSSs (see Table 2 37)

Surface Water

The average total gross-alpha and gross beta concentrations are relatively unchanged between site
SW118 and SW093 indicating that no significant contributions of these indicator radionuchdes
have entered North Walnut Creek from cluster I However, at site SW08S, located within cluster
II, the mean total gross-alpha and total gross-beta concentrations observed are 89.31 Pcy/L and
61 44 pCi/L, respectively These values are roughly 3 to 4 umes greater than the concentrations
observed at sitle SW093, located further downstream.

Average trace-metal concentrations at downstream site SW093 are greater than at either upstream
sies SW018 or SW118 for 36 of the 66 trace metals species included 1n this assessment (see
Table 2-34), which may indicated relative impacts of IHSSs within cluster I  Of these 36 trace
metal species exlubmx}g increased average concentrations at site SW093, 19 had an increase of
two-fold or more, and 9 consttuents exhibited an increase of four-fold or more Specific trace-
metals species noted 1n this manner includes dissolved arsenic, dissolved cobalt, dissolved lead,
dissolved lithium, dissolved manganese, dissolved and total molybdenum, total tin and dissolved

vanadium

A concern 1n making a judgment 1s the mability of evaluating relative flow contnibutions from
erther upstream site and from intervening drainage areas as they contribute t0 flow monitoring
at site SW093 1In 17 nstances, inflow average concentrattons from upstream site SW118
exceeded those observed for downstream site SW093, indicating possible adverse impacts from
sources outside of the QU8 area These mvolved pnmariy the total trace-metal species. The

most significant increases of two-fold or more were total aluminum, total barium and total won

(Table 2.34)
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It should be noted that sites SW085 and SW102, located within cluster I (see Figure 2-32),
frequently had observed average concentrations far higher than those observed at SW093 These
monitoring sites are located on relatively small watersheds, as compared to site SW093, and
therefore, the concentrations observed at these sites are more representative of the impacts
associated with the IHSSs dramning through these monistoring sites  Isolated average
concentrations of trace-metal species at one or both of sies have exceeded the average
concentration at site SW(093 1n 23 cases The most notable increases were average concentrations
of dissolved and total beryllium at site SW102 (3 to 8 umes mgher than SW093) and for average
concentrations for dissolved and total thallium at both sites SW085 and SW102, which were 10
tumes higher than the observed concentrations at site SW093

Based upon tabulated selected inorganic vanables for samples collected at upstream sites SWO018
and SW118 and at downstream site SW093 (Table 2.36), none of the indicator constituents
(natrate/mtrite, phosphorus, sulfate, chlonde, and dissolved sohids were used 1n this assessment)
appears to exhibit excessive concentrations that might indicate adverse mmpacts of IHSSs
Average concentrations at these sites are as follows (Table 2.36). (1) mtrate/mitrite, 1 6 mg/L at
SWO18, 045 mg/L at SW118, and 1 8 mg/L at SW(093, (2) phosphorus, 0 17 mg/L. at SWO018,
005 mg/L at SW118, and 0 18 mg/L at SW093, (3) sulfate, 35 mg/L at SWO018, 18 mg/L at
SW118, and 35 mg/L at SW093, (4) chlonde, 54 mg/L at SWO018, 39 mg/L at SW118, and 40
mg/L at SW093, and (5) dissolved solds, 369 mg/L at SW081, 259 mg/L at SW118, and 317
mg/LL at SW(93

Regarding detectable concentrations of orgamic prnionty pollutants (volatle/semivolatile
compounds, see Table 2.33), methylene chloride was the constituent detected 1n 3 analyses at
upstream site SW018 All samples were detected 1n 1991. Methylene chlonide (2 analyses), and
acetone (1 analysis) were found at upstream site SW118 (1 sample 1n 1990 and 2 samples 1n
1991) For site SW093, a total of 6 detectable concentrations were found 1n 5 different samples
collected 1n 1990 and 1991 Five (5) occurrences of methylene chionde and one (1) occurrence
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of tetrachloroethene were found Of 12 occurrences found at sites SW018, SW093 and SW118,
all but 2 (1 methylene chloride and 1 tetrachloroethene, both at SW093) were also found 1in
laboratory blanks

Thus, the detectable concentrations of prionty-pollutants appear to occur more frequently at the
downstream monitoring site SW093, which may reflect organic-contamination impacts of QU8

THSSs predominately 1n the i1dentfied cluster II

Sediments

The cluster II sediment-quality 1mpacts are monitored in large part by sediment sampling sites
SEDO010 and SED118 (upstream) and SED009 (downstream). Also sediment sites SED120 and
SED124, located within cluster IT were used to compare selected data, when data was available

See Figure 2-32 for locations of these monitoring sites.

Regarding detectable concentrations of orgamc prionty pollutants (volatle/semivolatile
compounds, see Table 2.33), acetone and n-mtrosodiphenylamine were found at upstream site
SEDO010 (one sample each during 1986), and 2-butanone (1 sample), acetone (1 sample), and
methylene chlonde (2 samples) were found 1n upstream site SED118 (1 analysis 1n 1990, and 2
analyses 1n 1991) In all cases the constituents were also found 1n iaboratory blanks.

For site SEDQ09, located downstream of cluster II along North Walnut Creek, a total of 14
detectable concentrations were found 1n 5 different samples (1 1n 1986, 11 1 1991, and 2 1n
1992) Of the 14 detectable concentrations, 3 were acetone (2 of these were also found in
laboratory blanks), 1 was benzo(a)anthracene, 1 was bis(2-ethylhexyl)phthalate, 1 was chrysene,
1 was fluoranthene, 3 were methylene chlonide (all three also found 1n laboratory blanks), 1 was
n-nitrosodiphenylamine (also found in laboratory blanks), 1 was phenanthrene, and 2 were
pyrene Of the detectable concentrations not also found in laboratory blanks, fluoranthene and
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pyrene were also detected at site SED120 which 1s located within cluster I This would seem
to reflect that orgamic-contamination 1mpacts may be generated from the IHSSs within cluster II

Average trace-metal concentrations are generally higher at upstream sites SED010 and SED118
than at downstream site SED009 The average concentration increased between the two upstream
sites and site SEDO09 for only 4 of the 29 constituents included in this assessment. The
constituents exhibiting increased concentrations are cesium, manganese, thalllum, and zinc, all
of which exhibited relatively high increased concentrations in the surface-water samples also.
It was noted that site SED120, located within cluster II, exhibited average concentrations higher
than sites SEDO10, SED118, and SED009 for 8 additional constituents (calctum, chromium,
copper, lead, magnesium, silver, sodium, and vanadium) All of these constituents except

chromium also exhibited elevated concentrations 1n the surface-water samples

The average total gross-alpha concentrations (Table 2.35) increased by 50-80 percent between
the upstream sites (SEDO10 at 10 0 pCv/L and SED118 at 12.2 pCy/L) and the downstream site
(SEDO09 at 18 49 pCv/L) In contrast, the average total gross beta concentration for the upstream
sttes (28 0 pCvL for SED010, and 27 4 pCy/L for SED118) remain relatively unchanged when
compared to the downstream site, SED009 at 27.5 pCVL A check of site SED120, located
within cluster IT indicates that the average total gross-beta concentration 1s 96 4 pCy/L. which 1s
roughly 3.5 umes higher than the average concentration recorded at site SED009.

The selected morgamc vanables data are somewhat himited for sediment samples Based on the
data available for the three monitoring sites used for this assessment, only mitrate/nitrite, sulphate,
and chlonde concentrations increase between the two upstream sites (SED010 and SED118) and
the downstream site SED009. It 1s not possible to attribute the increases 1n sulphate and chlonde
to contributions from cluster I because no data for these contaminants are available at SED118,
located upstream of site SED009
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2423 IHSS Cluster II - South QU8 Affecung South Walnut Creek

A comparnison of available water-quality data at surface-water site SW122 with similar data at
other surface-water sites was made to assess possible OU8-related impacts at these momtoring
locations 1n the RFP surface-water system However, 1t needs to be kept in mind that water-
quality impacts at these locations are possible (undoubtedly probable, see Table 1.3) from IHSSs
included in other OUs

Cluster ITI consists of five IHSSs located in the south part of OUS8. These IHSSs are 1dentified
by number as 118.2, 123.1, 1504, 1507, and 172 IHSS cluster OI (adjusted to exclude IHSSs
173 and 184) water-qualhity impacts are monitoring 1n large part at downstream surface-water site
SW122 Concems involve only 2 of the 4 water-quality categones -- radtonuchdes and organic

(prionty-pollutant) compounds.
Surface Water

Regarding detectable concentrations of orgamic prionity pollutants (volatile/semivolatile
compounds, see Table 2 33), methylene chlonde (3 analyses), and acetone (1 analysis) were the
constituents detected It 1s noteworthy for this assessment that priority-pollutant data were
available for 3 samples collected during late 1990 and 1991 at this downstream site  All of these
detected pollutants were also detected 1n associated laboratory blanks.

At site SW122, average dissolved gross-alpha and dissolved gross-beta concentrations (4.66 pCvV/L
and 17 50 pCvL, respectively, Table 2.35) were less than those observed at the other sites
(SW018 and SW093) 1nvolved 1n this assessment (se¢ above discussions). Hence, radionuchide-
related impacts associated with upstream IHSS cluster IIT appear to be less than those associated
with other OU8 IHSS clusters included 1n this assessment.
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Sediments

Sediment data were available along North Walnut Creek downstream of Cluster II The nearest
downstream sediment monitoring site 18 SEDO11 Further downstream 1s sediment monitoring
site SED012 The data available for site SED012 were limited to only 1986 collection dates

Organic prionty pollutant compounds were assessed at sites SED0O11 and SED012 to determine
which compounds were found 1n detectable concentrations and in what frequency at site SEDO11,
six detectable orgamc compounds were found 1n 7 different samples between 1986 and 1991, 2-
butanone (1 occurrence), acetone (6 occurrences), carbon tetrachlonide (1 occurrence), chloroform
(1 occurrence), methylene chionde (4 occurrences), tetrachioroethene (2 occurrences), and
trichloroethene (1 occurrence) Methylene chloride and acetone were found in laboratory blanks
in 7 of the 10 analysis At site SED012, only acetone (2 occurrences, 1 laboratory blank), and

toluene were found 1n detectable concentrations.

The average total gross-alpha and gross-beta concentrations were found to be 11 9 pCv/L and 10.0
pCVL, respectively at site SEDO11, and 3 5 pCy/L and 11 3 pCy/L, respectively at site SEDO12,
located further downstream These concentrations are relatively low when compared to the
average values reported downstream of clusters I and II (see previous discussion) It does not
appear from the hmited data available that excesstve concentrations of indicator radionuchides can
be attributed to IHSSs within cluster IIL

2.5 CONCEPTUAL MODELS OF RELEASES AND RECEPTOR PATHWAYS
25.1 Summary of IHSS Conceptual Models

A conceptual model of exposure pathways was developed here for each of three IHSS groups mn
OUS using the known site physical conditions and potential contaminant sources descrnibed
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Sections 23 and 24 The conceptual models were developed for use in the evaluation of
potential nsks of OU8 contamination to human health and the environment. The IHSSs were
orgamized nto the three groups to simplify the conceptual models The IHSSs are categorized

based on contaminant source type and release mechamsms

The three groups are as follows

Group I - Leaks, Spills, and Overflows of Tanks and Pipelines Onginating Below Ground
Surface

Group II - Releases Associated with Fires and Explosions

Group III - Leaks, Spills, and Overflows of Tanks, Pipelines, and/or Drums Onginating
Above Ground Surface

\. The primary purpose of a conceptual model 1s to aid 1n 1dentifying exposure pathways through
which human and biotic receptors may be exposed to contaminants. The EPA defines an
exposure pathway as ".. a umique mechamism by which a population may be exposed to

chemicals at or onginating from the site . " (EPA, 1989a)

As shown in Fgure 2-33, an exposure pathway includes a contaminant source, a release
mechamsm, a transport medium, an exposure route, and a receptor An exposure pathway 1s not
complete without each of these five components The individual components of the exposure

pathway are defined as follows

. Contammnant Source  For purposes of the OU8 conceptual models, the
contaminant source 1s divided into primary and secondary sources (media that
potentially have been affected by these releases)

. Release Mechanmism Release mechamisms are physical and/or chemical processes
through which contaminants are released or interact from one or more sources.
The conceptual model idenufies mechanisms that released contaminants directly

Phase I REVRI Work Plan Fiml
Opersbie Unit No. 8 2-112 December | 1992



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01

Phase I RFI/RI Work Plan Section No 20,Rev2 ©
Operable Umit No 8 Page 113 of M3 2Ce
700 Area Effective Date -December-1:-1992-

from the primary sources (e g , leaks, spiils, overflows, etc.), and mechanisms that
may release contaminants directly from the secondary contaminant sources

. Transport Media The environmental media into which contam:nants are released
from the source and from which contaminants are 1n turn released to a receptor
are transport media Potenual transport media for OU8 nclude arr, surface water,
vadose zone, groundwater, and biota.

. Exposure Route Exposure routes are avenues through which contaminants are
phystologically incorporated by a receptor Exposure routes for receptors at OU8
are mnhalation, ingestion, and dermal contact.

. Receptor Receptors are human or environmental populations that may be affected
by the contamination released from an IHSS or group of IHSSs Human receptors
for OU8 1nclude RFP workers and visntors  Off-site populations are considered
receptors of secondary releases carned off site by secondary release mechamsms
Environmental receptors are biota (both flora and fauna) indigenous to the OUS8
environs

25.2 OUS8 Generalized Conceptual Model

A diagram of the conceptual models for potential contaminant sources, transport media, exposure
routes, and potential receptors relating to the QU8 IHSSs 1s presented in Figure 2-33 The

various aspects of the conceptual model are explained 1n the following sections.

2521 Contaminant Sources

The IHSSs that constitute OUS8 are located inside and around the Protected Area of the RFP.
This area 1s physically enclosed with a secunty fence. Access 1s restricted to authonized

personnel or visitors escorted by authorized personnel.

Contamination sources within the various IHSSs include above-ground and underground tanks,
underground pipelines, equipment decontamination areas, and releases inside buildings which may
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have affected areas around the buildings Additional sources not associated with known IHSSs
may include footing drains beneath the 700-series buiidings. Contaminants from these sources
may have been introduced into the environment through spiils on the ground surface,
underground leakage and infiltration, explosion and/or fire, and 1n some cases through incident
precipitation run-on and run-off Contamination may still be entering the environment from some
of the sources, 1n other areas, the sources may be exhausted or may have been physically

mitigated through remediation at the time of the imual release.

Contaminants first enter the environment through aiwr, surface water, and/or soil, and are
transported by vanous mechanisms from affected media to unaffected media Contaminants
remain 1n the air for a relatively short duration, however, surface water, sediments, and soils may
become host media because they can store contaminants for longer periods of ume Unaffected
media such as groundwater can then become affected as a resuit of contact with contaminated
wnfiltrating surface water, mn-situ sediments, and/or soll  Generally, once a medmm 1s
contaminated, 1t 1n turn may become a secondary contaminant source. Therefore, for conceptual
purposes, contaminated surface water, soil, sediments, and groundwater are considered secondary

contaminant sources 1 each IHSS

The chemical composition of the contaminants varies widely between the THSSs, ranging from

low-level mixed wastes to nonradioactive organic and inorgamc compounds.

Arr transport of contammants 1s likely to have occurred during several incidents within QU8
involving fires and/or explosion Settling of contaminated awrborne dust and tracking of
contamination by firefighters may have affected surrounding soils, surface water, and sediments
In addition, surface water transport of contaminants 1s hikely to have occurred as a resuit of
runoff of firefighting water and/or chemicals
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In the unsaturated (vadose) zone, free liquids are expected to move generally downward to the
water table, which varies 1n the OU8 area from a few to more than 10 feet, depending upon !
locaon and ume of year. If, however, the leakage or release rate exceeds the infiltration

capacity of the soul, or if the surface 1s covered with an impermeable matenal (e g , asphalt), then

the hquid may pool or flow across the material surface to a more permeable material where

infiltration can occur In an instance where the release 1s from a pressurized source (e g.,

pressurized pipeline), or the rate of leakage from an underground release exceeds the soil’s

infiltration capacity, the release may nse to the surface. This has occurred duning a number of

histoncal pipeline and valve vauit leaks at the RFP Liquids infiltrating the soil may aiso

encounter a less permeable layer (low-flow boundary) and flow laterally through the more

permeable soil along the boundary At the RFP, such permeability contrasts are likely at the

alluvium/bedrock contact.

Most RFP pipelines and footing drain systems are believed to be bedded either in sand or 1n
native soil backfill Hydrauhic conductivity 1n clean sand typically ranges from approximately
10° to 1 cm/sec. The hydraulic conductivity 1n the Rocky Flats Alluvium, the deposit in which
the majonity of RFP pipelines and footing drains are believed to be located, ranges from
approximately 7 x 105 to 1 x 102 cm/sec. The Valley Fill Alluvium, another common deposit
at the RFP, has a hydraulic conductivaty that ranges from 5 x 10 to 1 8 x 10 cm/sec (EG&G,
1991g) (EG&G, 1991h) The hydraulic conductvity of unconsolidated deposits such as the
Rocky Flats Alluvium 1s expected to increase when the deposit 1s disturbed (1., excavated and
replaced as backfill material) due to increased porosity in the disturbed material

It 15 therefore considered likely that most pipeline and footing dran releases initially flowed
preferentially through the trench matenials and permeated the surrounding native soils to a much
lesser extent than the trench materials Over ume, the released matenals may gradually have
infiltrated surrounding nauve soil, particularly the soil beneath the trench. Thus, contaminant
plumes from pipehine and footing drain releases are expected to be strongly aligned along their
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respective trenches, and perhaps to extend below the trenches into underlying soils Groundwater
that may penodically or perenmally saturate these trenches can also be expected to flow
preferentially through the trench matenials Any resulting spread of contamination should remain

strongly oniented along the trench

Contaminant plumes resuiting from slow, gradual pipeline and footing dran leaks may be less
prevalent along trenches than those from releases with higher flow rates It 1s probable that many
pipehine leaks occurred that were never detected due to low flow rate It 1s also probable that
some major or catastrophic releases were preceded at the same location by a longer period of
slow leakage as the pipeline gradually failed However, 1t 1s stull considered likely that the
relatively much higher hydraulic conductivity of the trench matenals will control the onientation
of contaminant plumes from gradual leaks, albeit to a lesser degree than those from more sudden

releases

Tank releases are most likely to occur at tank openings (1 e., overflows), tank/pipe connections,
the base of the tank where residual waste collects, places where underground tanks may be in
contact with groundwater, at cold joints along the walls of concrete tanks, and at structural beams
that could be affected by differential settlement of the tank bedding or supports.

Releases from such locations would likely affect the environment immediately surrounding the
tank, particularly where the release 1s from an underground tank bedded in backfill. Based on
these conceptual tank release locations, contamination will most likely exist beneath or near
external connections and openings, near joints or corners around underground tanks, and beneath
the base of the tank.

Most IHSSs 1n OU8 overlie or are immediately adjacent to other nearby IHSSs Thus, 1t may
not always be possible to differentiate between contamination from specific IHSSs. Therefore,
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the precise extent of contamination from a given IHSS may be difficult or impossible to

determine
2522 Potential Transport Mechanisms and Receptors

As mentioned above, potential transport mechamsms in OUS8 include air, surface water, vadose
zone, and groundwater Air pathways will be addressed by surface soil, sediment, and soil gas
charactenzation The surface water pathway will be addressed by surface water and sediment
sampling The groundwater pathway will be addressed by subsurface soil and water sampling
and hydrostraigraphic unit examnation through the use of soil and bedrock boreholes and
groundwater wells Individual THSS potential contaminant pathways may commingle with
pathways from other IHSSs

Potential contaminant receptors include RFP workers, off-site residents, and terrestrial and aguatic
biota. These receptors could be exposed to OU8 contaminants through ingestion, mhalation, or
dermal contact (Figure 2-34)

A

Potential movement of contaminants (particles) by wind 1s possible wherever contaminated soils
exist or at IHSSs that are uncovered (e.g , no asphalt pavement or concrete). The likelthood of
arrborne contamination increases greatly if the site 1s disturbed by traffic, construction, or symilar
acuvity Dust-borne contaminants mobilized by wind have been documented in some areas of
the RFP

Some rejeases involving constituents such as VOCs, while impacting air quality for a tme near
the release, typically do not spread contamination to secondary media through the air transport

mechamsm However, organic vapors emanating from soils 1n the vadose zone can serve as an
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indicator of subsurface releases and potential soil contamination The movement of organic
vapors through soil 1s controlled by the specific properties of the contaminant and the so1l as well
as other physical parameters and physical charactenistics of the soil

Surface Water and Sediments

Surface sois and sediments may have been affected by releases that onginated at the ground
surface or releases that have surfaced from underground leaks Surface water runoff across these
areas could then move the contamination into nearby drainages or surface impoundments A
system of collection ditches and ponds control runoff at the RFP Some of these ditches and

ponds are under 1nvestigation as separate IHSSs and sometimes separate OUs

It 1s possible that surface water may also be indirectly affected by contaminated groundwater
discharging to surface water bodies such as ditches, ponds, and creeks from footing dramns

beneath the 700-senes buildings and natural seeps
Vadose Zone and Groundwater

Groundwater recharge from incident precipitation may occur through uncovered ground surfaces
within the RFP It 1s anucipated that mobile constituents of contamination i1n uncovered areas
may eventually magrate into the vadose (unsaturated) zone, or eventuaily to the groundwater
system Unlined dranages, both natural and manmade, are probably a primary source of
groundwater recharge in the RFP Contaminants underlying these sources can be expected to
reach the water table more quickly Soils overlain by pavement and buildings, on the other hand,
may be subject to little or no downward percolation of water, and contaminants in such sotls may

remain relatively immobile
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25.3 GROUP-SPECIFIC CONCEPTUAL MODELS

This Section presents a general summary of the OU8 charactenistics by group, followed by
descriptons of group-specific contaminant sources, release mechamisms, transport media,
exposure routes, and receptors Section 2.5.3 1s summanized in Figure 2-33  Detailed
descripuions of the backgrounds and physical settings of the IHSSs making up these groups were
presented 1n Section 23 Section 2 4 presented detailed information on the nature and extent of

contamination specific to each IHSS

2.5.3.1 Group I - Leaks, Spills, and Overflows of Tanks and Pipelines
Ongmating Below Ground Surface

Most of the THSSs 1n this group are associated with either the PWLs, or the Cooling Towers
This grouping 1s pnimanly based on similar contaminant types (generally process wastes) and
release mechamsms (leaks and overflows) The OPWL system 1s considered a separate Operable
Unit (OU9) More specific information regarding OU9 may be found 1n the Final Phase I RFI/RI
Work Plan for OU9 (EG&G, 1992b)

The specific IHSSs associated with Group I are: THSS 118 1 - Solvent Spills West of Building
730, 123.1 - Valve Vault 7 West of Building 707; IHSS 135 - Cooling Tower Blowdown
Northeast of Building 374, IHSS 137 - Cooling Tower Blowdown Buildings 712 and 713 (IAG
Name Building 774), IHSS 138 - Cooling Tower Blowdown Building 779, IHSS 144 - Sewer
Line Breaks - near Building 730, Tanks 776 A-D, IHSS 150.3 - Radioacuve Site Between
Buildings 771 and 774, and IHSS 150 4 - Radioactive Site East of Building 750. Figure 2-35
presents a schematic diagram of the conceptual model for Group I

25311 Contaminant Sources and Release Mechanisms
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Pnmary Sources and Release Mechamsms

THSS 118 1 - Solvent Spills West of Building 730 (IAG Name Multiple Solvent Spills West of
Building 730)

The primary source of contamination at IHSS 1181 1s considered to be a 5,000-gallon
underground carbon tetrachlonide storage tank that was located adjacent to the west side of
Building 730 It 1s speculated that the tank or its associated pipes may have been releasing the
carbon tetrachloride into the ground

The primary release mechamsms at thas IHSS are believed to be overflow and leakage, and also
direct pumping onto the ground Several incidents mnvolving leakage have been reported In one
such mncident the tank failed, releasing carbon tetrachloride into the tank’s sump. The sump
subsequently pumped some of the hiquid onto the ground surface

THSS 123 1 - Valve Vault 7 Southwest of Building 707

The primary source of contamination at IHSS 123.1 1s considered to be Valve Vault 7, which 1s
located to the southwest of Building 707, adjacent to the north side of the PA inner fence Valve
Vault 7 controls the 800 Area main PWL

The primary release mechamism at thus THSS 1s a leak/overflow A check valve in Valve Vault
7 malfuncuoned allowing process wastewater to backflow into the sump. The vault filled with
process wastewater and overflowed The process wastewater drained wnto an adjacent storm
runoff collecuon system ditch near Eighth Street and Sage Avenue and flowed east toward South
Walnut Creek and the B-Senes drainage ponds Runoff was noticed flowing across the former
750 Parking Lot, through the Building 991 normal runoff drainage
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THSS 135 - Cooling Tower Blowdown - Northeast of Building 374

The primary source of contamination at IHSS 135 1s suspected to be the Building 374 cooling
tower which may have released blowdown water to the area. It 1S suspected that this water
contained chromate and/or tnium Blowdown water 1s typically routed through an underground
pipe 1nto the RFP’s sanitary sewer system for treatment.

The primary release mechamism at this IHSS 1s unknown No leaks or other incidents involving
blowdown water from Building 374 has been documented The only known release mvolved the

use of a Building 373 cooling tower pond. The cooling tower was cleaned and the slurry portion
was pumped 1nto a small retention pond. This pond 1s believed to have been north of Building

374 where Tanks 808A and 808B are now located. Overmight, some of the water leaked through
the dirt dike and gate valve and drained into Walnut Creek.

IHSS 137 - Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name- Building 774)

The pnimary source of contamination at IHSS 137 1s considered to be one of the two cooling
towers associated with Buiiding 776. These cooling towers were ornigmally thought to be
associated with Building 774 Cooling tower blowdown pipes leave the cooling towers on their
south stdes These pipes are considered the most probable source of any blowdown water

contamination around these cooling towers

The primary release mechanism at this IHSS was leakage. In September, 1990 1t was reported
that cooling tower water contaimng 50 mg/l total chromium was being released through a leak
caused by corroded metal pipes. The leak onginated from either the Building 712 or 713 cooling
tower. The leak has been estimated to have involved a flow rate of between 5 and 20 galions
permmnute The duration of the leak was unknown, but could have occurred several months prior

to reporting
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THSS 138 - Cooling Tower Blowdown - Building 779

The pnmary source of contamination at IHSS 138 1s considered to be an underground cooling
tower water line east of Building 779 that released cooling tower water containing 50 ppm
chromium and 3,000 dpm/1 alpha activity An additional source at this THSS 1s the Building 783,
#2 cooling tower An estimated 1,000 gailons of cooling water contaiming an inorganic phosphate

rust mhibitor was released from this tower 1n 1990

The primary release mechanisms at thus IHSS are thought to be a leak 1n a cooling tower water
line and an overflow 1n the Building 785, #2 cooling tower

IHSS 144 - Sewer Line Breaks - near Building 730, Tanks 776 A-D

The primary sources of contamination at IHSS 144 are considered to be four underground waste
holding tanks located north of Building 776 and cast of Building 701 1n a small structure
identified as Building 730. They are designated as Tanks 776 A through D Tanks 776 A and
B were laundry waste holding tanks, and Tanks 776 C and D were process waste holding tanks

The primary release mechamsms associated with this THSS are leaks and overflows. In 1972,
increased pumping rate during a transfer of laundry waste water from Tanks 776 A and B to
Building 995 caused suspension of high level sediment 1n the tanks and pressunzation of the
sanitary waste line The pressurization of the ine caused a commode and sink in Building 701
to overflow, and a patch to rupture in the hine east of the waste holding tanks. Due to the
overflow of the commode and sink, the toilet, sink, and floor of Building 701, as well as the
ground east of the bmlding, were contaminated. The patch which ruptured was apparently
located between Buildings 777 and 779 At the time of the incident, maintenance may have been
cleaning out a clean out plug near Bmilding 701, further increasing the potential impacts on the

environment
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THSS 150 3 - Radioactive Site Between Buildings 771 and 774 (IAG Name* Radioactive Leak
Between Buildings 771 and 774)

The primary source of contamination at IHSS 150.3 1s believed to be process waste lines in a
cement tunnel running between Buildings 771 and 774 The pnmary release mechanism at this
THSS 1s leakage of the PWL

THSS 150 4 - Radioactive Site East of Building 750 (IAG Name* Radioactive Liquid Leaks East
of Building 750)

The pnmary source of contamination and the primary release mechamism at IHSS 150 4 are
unclear THSS 150 4 has been described as a 20- by 20-foot area northeast of Bmlding 750. The
surface 1s flat and mostly paved, and 1s used for storage, parking and loading/unioading for
Bulding 750 The area has been paved since construction of Building 750 1n 1969. In May of
1969 a fire occurred in Building 776-777 Following the fire, the tanks and pumps that handled
the decontamination fluid may have been placed mnto the Building 750 courtyard. Several leaks
have been noted from the manholes n this area since 1t was paved. This area 1s suspected to
have residual contamination from the storage of the decontamination equipment, however, no
documentation 1s avalable that describes the contamination of the parking area by the
decontamination tanks and pumps As discussed 1n Section 2 3, the "leaky” manholes may be
attnbutable to a leaky PWL

THSS 150 4 1s presented again 1n Group III. It 1s presented in both Groups due to the inability
to determine whether the primary release onginated above or below ground surface.
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Secondary Sources and Release Mechanisms

Soils have been contaminated as a result of past releases associated with the IHSSs 1n Group 1.
It 1s possible that sediments, surface water, and groundwater have also been affected Carbon
tetrachloride, which 1s the contaminant mvoived in THSS 118.1, has been detected in nearby
wells This indicates that soils are very likely affected at this IHSS. In hight of ths, souls,
surface water and transported sediments, and groundwater should be considered as potental

secondary sources within this group

Secondary release mechamsms associated with soil contamination mn Group I IHSSs are
considered to be leaching of contaminants from the soils and sediments by percolating
groundwater, volatihization and dispersion of fugitive dust, and nfiltration of contaminated
groundwater and incident precipitation through uncovered or unhned land surfaces, depressions,

and ditches

2 5.3 1.2 Transport Media, Exposure Routes, and Receptors

Transport Media

Historical accounts of the IHSSs associated with Group I indicate that the releases could
potentially have impacted the transport media of air, surface water, vadose zone, and groundwater
through pathways illustrated in Figure 2-34

Phase I RFI/RI Work Pian Final
Opersbie Unst No. 8 2-124 December 1, 1992



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01

Phase I RFI/RT Work Plan Section No 20, Rev-2-<

Operable Unit No 8 Page 125 of 143~ ZeC // /4

700 Area Effective Date _December-1,-1992 (10 o
Air

Aur 1s considered a transport mechanism for Group I IHSSs due to the likelithood of soils having
been contaminated by releases associated with these IHSSs, and the consideration of sotls as a
secondary source Potenual movement of contaminants (particles and volatiles) by wind 1s
possible, especially wherever contaminated soils are disturbed, e g., by traffic, construction, or

similar activittes
Surface Water

Surface water 1s known to have been affected by releases associated with some IHSSs 1n this
Group, specifically THSSs 123.1, 135, and 137. In addition, precipitation runoff across soils
affected by Group I IHSSs could move the contamination mnto nearby dramnages or surface

impoundments

Surface water may also have been indirectly affected by contaminated groundwater discharging
into surface water bodies such as ditches, ponds, and creeks from footing drains below the 700-
senies buildings and natural seeps.

Vadose Zone

The vadose zone is a potenual transport medium depending on the nature of the associated
contaminant(s) If the contaminant 18 a "sinker," (e.g., a DNAPL) meaning that in 1ts liquid state
1t 15 more dense than water, 1t can migrate through the vadose zone, into the water table, and to
the bottom of an aquifer in hydraulic connection. Light non-aqueous phase hiquids (LNAPLs)
may also migrate through the vadose zone, but being less dense than water, they would float on
the water table Since the vadose zone 15 unsaturated, volatile contaminants may volatilhize and
magrate through the vadose zone more readily than under saturated conditions.
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Groundwater

Groundwater recharge from incident precipitation occurs through uncovered ground surfaces
within some of the THSSs associated with Group I It 1s possible that mobile constituents of
contamination 1n uncovered areas eventually could leach into the groundwater system Unlined
drainages, both natural and manmade, are probably a primary source of groundwater recharge in
the RFP, and contaminants underlying these features can be expected to reach the water table
In addition to contaminant migration to the water table, 1t 1s possible that direct releases to
groundwater have occurred at IHSSs that involve underground storage tanks. The water table
at the RFP has been known to fluctuate several feet. During seasonal highs 1n the water table
fluctuation cycle, the water table could nse above the base of the tank, making direct
contamination likely

Exposure Routes

Contaminants released from Group I IHSSs could potentially affect receptors through inhalauon
of airrborne particles or vapors, and through ingestion of or dermal contact with contaminated

source or transport media

Receptors

Potential human receptors include RFP workers, visitors to the site, and off-site residents
Environmental receptors include biota (both flora and fauna) indigenous to the Group I THSS

localities and their environs
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2532 Group II - Releases Associated with Fires and Explosions

THSSs were included 1n this group if the releases were associated with fires or explosions 1n the
filter system These IHSSs also have similar waste types (radionuchdes) IHSSs associated with
this group are IHSS 150 1 - Radioactive Site North of Building 771, IHSS 150.2 - Radioactive
Site West of Buildings 771 and 776, and IHSS 150.7 - Radioacuve Site South of Building 776
Figure 2-36 presents a schematic diagram of the conceptual model for Group II.

25321 Contaminant Sources and Release Mechanisms

Pnmary Sources and Release Mechanisms

. THSS 150 1 - Radioactive Site North of Building 771 (IAG Name Radioactive Liquid Leaks
North of Building 771)

The pnimary sources of contamination at IHSS 150.1 are considered a fire 1n Building 771 and
numerous releases of contaminated fluids from drums and tanks. The area 1s described as a 50-
by 450-foot area north of Building 771 Wastes from Building 771 and materials to be
reprocessed 1n Building 771 where frequently handled and stored here. This area 1s paved, and
1 occupied by numerous tralers, auxihary buildings, and storage areas The surface was repaved
four to five years ago Prior to this, the asphalt was badly deteniorated with soil exposed 1n many
areas Through the course of the heavy use this area received, several unrelated incidents have

occurred which impacted the area.
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The primary release mechanisms associated with this IHSS were 1gmtion, spills, and leaks The

most noteworthy incidents include the following

. In the RFP’s first major fire, a plenum was breached, which released an unknown
amount of radicacuvity around the building, particularly to the north

. A tank used to store concentrated amenictum for recovery developed a pinhole
leak and dripped an unknown quantity of the americtum solution onto the slab
foundation

. A drum leaked on the roadways during the removal of drums from the 903
Storage areca. The forklift carrying the leaking drum traveled across the access
road north of Building 771

. Residue leaked out of a drum of filters as 1t was being transported from a storage
area to Building 771 for processing

. A waste drum was found to be leaking and was determined to contain mitric acid
from non-line generated waste A ramnstorm spread the contamination, affecting
between 2,300 and 2,500 square feet of asphalt and gravel

. A punctured scrap box stored inside Building 770 contaminated 3,600 square feet
mside the building and 500 square feet outside.

. A 55-gallon drum contamning spent 1on exchange resin residue leaked inside
Building 770 onto the concrete floor. Contamination was tracked between
Buildings 771 and 770 and covered 600 square feet.

Decontamination activities conducted after specific incidents would have been focused on
radioactive contamination. Residual contamination from other hazardous constituents may have

remained
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THSS 150 2 - Radioactive Site West of Buildings 771 and 776 (IAG Name* Radioactive Liquid
Leaks West of Building 771)

The pnmary source of contamination at IHSS 150 2 is considered to be a fire that was discovered
in Room 108 of Building 771. The fire released radioactive contamination primarily north and
southwest of the building Fires 1n the box exhaust booster filters and main filter plenum were
discovered soon after An explosion in the main exhaust duct probably contributed to release of

plutontum from the stack.

The primary release mechamisms associated with this IHSS were volathization, exploston, and
foot traffic Dunng fire fighting and decontamination activities, access to the main filter plenum
was gained through a hatchway on the west side of the building This activity caused the spread
of contamination on the west side of Butlding 771.

THSS 1507 - Radioactive Site South of Building 776 (IAG Name: Radioacuve Liquid Leaks
South of Building 776)

The primary source of contamination at IHSS 150.7 1s considered to be a fire that occurred 1n
Building 776-777, as 1s discussed 1n the description of IHSS 150.2 1n sections 2.3 and 2 4.

The pnmary release mechamism at this IHSS was foot traffic. Plutomum was tracked outside
those buildings and onto this site by fire fighting and support personnel Following the fire, rain
carmed the contamination 1nto the soil. The spread of contamination south of Building 776 can
also be attnbuted to the runoff of fire water sprayed on the building to contain the fire. Sand
and gravel between Building 777 and Building 778 were also contaminated before the ramn.
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Secondary Sources and Release Mechamisms

Soul was affected 1n the vicinity of these IHSSs as a result of spulls, leaks, fallout deposition, and
fire-fighting activities So1l may have been exposed 1n the area directly around Building 770 and
beneath the concrete foundation slab of the amencium tank. These areas have subsequently been
paved Though removal of contaminated soils was undertaken, it 1s likely that residual soil
contamination still exists Therefore, soils within the IHSSs associated with this group should

be considered a potential secondary source

Sediments may have been affected from contaminated fallout and from affected surface water
Sediments should also be considered a potential secondary source

Secondary release mechamisms associated with Group II's soil contamination are considered to
be leaching of contaminants from the soils and sediments by percolaung groundwater;
volatilization and dispersion of fugitive dust; and infiltration of contaminated groundwater.

253.22 Transport Media, Exposure Routes, and Receptors

Transport Media

Historical accounts of the IHSSs associated with Group II indicate that the releases could
potentially have impacted the transport media of air, surface water, vadose zone, and groundwater
through pathways illustrated 1n Figure 2-34.

Ar

Movement of contarminants by wind was highly likely due to the fact that volatilization was one
of the pnmary release mechanisms for all three IHSSs in Group T Wind movement 1s also
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possible, especially when contaminated ground surface 1s disturbed If the locations of these
IHSSs have been covered with pavement, the likelihood of awrborne contamination decreases

greatly from the secondary sources

Surface Water

Surface sois and sediments have been affected at the IHSSs in this Group The activities
associated with these IHSSs included the application of water to fight fires Fire-fighting water
and precipitation runoff across these areas may have moved the contamination into the nearby
drainages at the ume of the incidents Precipitation runoff subsequent to these incidents may

have also moved contaminants from secondary sources to nearby drainages.

Surface water may aiso have been indirectly affected by contaminated groundwater discharging
into surface water bodies such as ditches, ponds, and creeks from footing drains below the 700-
series buildings and natural seeps

Vadose Zone

The vadose zone 1s a potential transport medium depending on the nature of the associated
contamnant(s). If the contaminant 1s a "sinker" (e g., a DNAPL), 1t can migrate through the
vadose zone, wnto the water table, and to the bottom of an aquifer in hydraulic connection.
LNAPLs may also migrate through the vadose zone, but being less dense than water, they would
float on the water table Since the vadose zone 1s unsaturated, volatile contaminants may
volatihize and migrate through the vadose zone more readily than under saturated conditions

Phase I RFURT Work Plan Final
Operable Unit No. 8 2-131 December 1, 1992



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OU8 01
Phase I RFI/RI Work Plan Section No 20, Rev.2 0

Operable Unit No 8 Page 132 of 147 2006 D/,q/,l -
700 Area Effective Date ~December1--10502 4o
Groundwater

Groundwater recharge from 1ncident precipitation (and 1n this case--from fire-fighting activities)
occurs through uncovered ground surfaces All of the IHSSs associated with Group IT occurred
in and around uncovered ground surfaces It 1s anticipated that mobile constituents of
contamination in these uncovered areas have leached nto the groundwater system Contaminated
soils subsequently overlain by pavement and buildings may be subject to little or no vertical

infiltraion of water, and contaminants 1n such sois may remain relatively immobile.

Exposure Routes

Contaminants released from Group I IHSSs could potentially affect receptors through inhalation
of airborne particles, and through ingestion of or dermal contact with contaminated source or

transport media.

Receptors

Potential human receptors include RFP workers, visitors to the site, and off-site residents.
Environmental receptors include biota (both flora and fauna) indigenous to the Group II IHSS

locahties and their environs

2533 Group I - Leaks, Spills, and Overflows of Tanks, Pipelines,
and/or Drums Oniginating Above Ground Surface

This grouping 1s primarily based on similar release mechanisms. The IHSSs associated with this
group are IHSS 118 2 - Solvent Spill South End of Building 776, IHSS 139.1(N) and (S) -
Hydroxide Tank Area - Buildings 771 & 774, IHSS 139.2 - Hydrofluoric Acid Tank Area -
Building 714, IHSS 150 4 - Radioactive Site East of Buiding 750; IHSS 150 6 - Radioactive Site

Phase I RFU/RI Work Plan Figal
Opersble Unst No. 8 2-132 December 1 1992



ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-0U8 01

Phase I RFI/RI Work Plan Section No 20, Rev.2© ‘
Operable Umit No 8 Page 133 of U3 260, //o/ﬁ |
700 Area Effective Date —December 1,-1992 ne |

South of Building 779, IHSS 150 8 - Radioactive Site Northeast of Building 779, IHSS 151 -
Fuel Ol Leak - Tank 262 North of Building 347, IHSS 163 1 - Radioactive Site North of
Building 774, THSS 163.2 - Radioactive Site North of Buildings 771 & 774, IHSS 172 - Central
Avenue Waste Spill, IHSS 173 - Radioactuive Site - 900 Area (Storage Vaults Near Building 991),
THSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992), and IHSS
188 - Acid Leak (Southeast of Building 374) Figure 2-37 presents a schematic diagram of the

conceptual model for Group IIT

25331 Contaminant Sources and Release Mechamsms

Primary Sources and Release Mechanisms

THSS 118.2 - Solvent Spill South End of Buiiding 776 (IAG Name Muluple Solvent Spilis
(South End of Building 776)

A 5,000-gallon above-ground carbon tetrachlonde tank located within a bermed area between the
north side of Building 707 and the alleyway south of Building 778 is believed to be the primary

source of contamination at this site.

This tank 1s known to have ruptured and leaked solvent onto the ground, which contaminated the
soil An unknown amount of carbon tetrachlonde was released. The tank and the area of the
spul were cleaned up. No documentation was found that further details response to this

occurrence

THSS 118 2 has been described as a 30- by 70-foot area south of Building 776. The primary
source of contamination at this stte 1s described as organic solvent tanks located inside Building
776 at the south end
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Leaks, spills, and overflows of unknown quantities are believed to have occurred from these

tanks duning routine filling operations

IHSS 139 1 (N) and (S) - Hydroxide Tank Area - Buildings 771 and 774 (IAG Name Caustic
Acid Spills)

The primary source of contamination at IHSS 139.1 1s considered to be two caustic tanks, a
5,400-gallon KOH tank south of Building 771, and a 6,500-galion NaOH tank north of Building
774 The KOH tank 1s located approximately S5 feet south and 35 feet east of the southeast
corner of Building 771

The primary release mechamisms at this THSS are leaks, spills, and overflows. In several
incidents spills occurred duning the routine filling of the caustic tanks near Building 771 Neither
the specific tanks nor the quantiies involved have been thoroughly documented. In several of
the instances, the spilled caustic was contained by a dike below the tank, and was not released
to the environment. Some small leaks have been noted 1n the piping from the NaOH tank at
Building 774 Some leaks that have been documented indicate seepage along the underground
pipe to the outside of the building.

THSS 139.2 - Hydrofluonic Acid Tank Area- Building 714 (IAG Name: Caustic/Acid Spills)

The primary sources of contamination at this IHSS are considered to be two horizontal, 1,300~
pound HF cyhnders, each with a 1,200-pound capacity. They are located in Building 714, a
small shed approximately 4 feet east and 29 feet south of the southeast corner of Building 771.

The pnmary release mechamsm at this IHSS 1s leakage. A small vapor release from the HF
connection outside Building 771 and an HF leak above Building 771 have been noted.
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Apparently, the hoses had collected small amounts of the acid which appeared when the line was

pressurized

THSS 150 4 - Radioactive Site East of Building 750 (IAG Name Radioactive Ligmd Leaks East
of Building 750)

The primary source of contamination and the primary release mechamsm at THSS 150.4 are
unclear IHSS 150 4 has been described as a 20- by 20-foot area northeast of Building 750 The
surface 1s flat and mostly paved, and 1s used for storage, parking, and loading/unioading for
Buiding 750. The area has been paved since construction of Building 750 1n 1969. In May of
1969 a fire occurred in Building 776-777 Following the fire, the tanks and pumps that handled
the decontamination fluid may have been placed mto the Building 750 courtyard Several leaks
have been noted from the manholes 1n this area since 1t was paved. This area 1s suspected to
have residual contamination from the storage of the decontamination equipment, however, no
documentation 1s available that describes the contamination of the parking area by the
decontamination tanks and pumps Manhole leaks are believed to be related to a leaking above
ground PWL

IHSS 150 6 - Radioactive Site South of Building 779 (IAG Name: Radioactive Ligmd Leaks
South of Building 779)

The pnimary source of contamination at IHSS 150.6 1s considered to be an improperly opened
waste drum in Building 779 IHSS 150.6 has been described as a 100- by 200-foot area south
of Building 779. The surface 1s relatively flat and mostly paved.

The pnimary release mechanmism at this IHSS 1s unknown (1.e., how the contamination escaped
the waste drum) The contamination was spread by pedestrian tracking to areas east and south
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of the building (see also IHSS 150 8) An unknown number of drums of soil were subsequently

removed for off-site disposal

THSS 150 8 - Radioactive Site Northeast of Building 779 (IAG Name Radioactive Liquid Leaks
Northeast of Building 779)

As m IHSS 150 6, the primary source of contamination at IHSS 150 8 1s considered to be the
improperly opened waste drum 1n Building 779 IHSS 150.8 has been described as an 80- by
120-foot area east of Building 779 The area 1s flat and includes both paved and unpaved

surfaces

Again, the pnmary release mechanism at this JHSS 1s unknown, and the contamination was
. spread by pedestnan tracking The contamination was spread to the walkways east and south of
the building, as well as to the dock and adjacent ground

THSS 151 - Fuel Onl Leak - Tank 262 North of Building 374

The pnmary source of contamination at IHSS 151 1s considered to be Tank 262, a 47,500-gallon
underground storage tank The area has been described as a 30- by 35-foot area centered over
Tank 262 north of Building 374 It 1s overlain by a 15- by 25-foot concrete pad.

The primary release mechanisms at this IHSS are several low volume (100 gallons or less) spills
of No 2 diesel fuel
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IHSS 163 1 - Radioactive Site North of Building 774 (IAG Name- Radioactive Sites #3 Wash
Area)

The primary source of contamination at IHSS 163 1 1s considered to be decontamination wash
water IHSS 163 1 has been described as a 60- by 150-foot area northwest of Building 774 The
eastern half of the area 1s mostly flat and paved and 1s covered in part by Trader T771G The
area was repaved four to five years ago The western half 1s unpaved, slopes to the north, and

1s crossed by an unpaved solar evaporation pond access road.

It 1s beheved that the area north of Building 774 was used to wash radioactively contaminated
equipment, and that the wash water flowed onto the ground However, Building 774 personnel

did not recall this area ever being used to wash equipment.

THSS 163.2 - Radioacuve Site North of Buildings 771 and 774 (IAG Name. Radioactuve Sites
#3 Buned Slab)

It 1s unknown if contaminants are being released at this site. If so, the pnmary source of
contamination 1S considered to be an amerncium-contaminated slab buried in the area near
Building T771A (by the Penimeter Road). IHSS 163 2 has been described as a 50- by 50-foot
area north of Buildings 771 and 774, outside the Protected Area just southeast of Parking Area
#71

The slab which measures approximately 8-feet square and 10-inches thick, originally served as
a foundation for a 5,000-gallon stainless steel tank located approxmmately 30 feet north of
Building 771 The tank was used to store a mtrate soluton high 1n amencium with some
plutommum. The slab was contaminated from a leak in the tank. When the tank was removed,
the concrete slab was decontaminated until the point where smear samples did not detect further
removable radioactivity Paint was apphied to the concrete to secure the fixed radioactivity. The
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slab was moved to a ditch directly north of the area and buned The area has subsequently been

paved There 1s evidence of subsequent excavation of the slab, however, 1t 1s not conclustve.

THSS 172 - Central Avenue Waste Spill

The prnimary source of contamination at JHSS 172 1s considered to be a drum that was being
transported from the 903 drum storage area to Building 774 (or possibly Building 771) IHSS
172 follows the path formerly used by vehicles to transport drums of waste between the 903 Pad,
where the drums were stored, and the waste treatment facility in Building 771.

The prnimary release mechamism at this IHSS 1s leakage One or two drums contaiming
plutonium-tamnted o1l and oils with lathe coolant (70 percent hydraulic o1l and 30 percent carbon
tetrachloride) leaked along this path while 1n transit. It was speculated that the drum(s) were
punctured by a forklift while being loaded at the 903 Pad and were not noticed by workers until
the vehicle had reached its destination at Building 771, An unknown amount of "low-level
matenial” may spread to the ditch along the north side of Central Avenue as a result of this spall.

IHSS 173 - Radioactuve Site - 900 Area (Storage Vaults near Building 991)

The primary source of contamnation at IHSS 173 1s not specifically known Incidents involving
very small quantiues of plutonium, uramum, and berylhum, have been noted 1n Bulding 991.
The south dock of Building 991 1s located on the west side of the building and 1s a loading
facility for the wmnnels. This IHSS encompasses the dock areas southwest of Building 991.

Release mechanisms are believed to be small spills that have occurred 1n the area and small parts

and equipment decontamination 1n the dock area.
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IHSS 184 - Radioactive Site - Building 991 Steam Cleaning Area (near Building 992)

The pnmary source of contamination at IHSS 184 1s considered to be steam cleaning that was
done 1n an area within the southwest corner of the Building 991. THSS 184 has been descnibed
as a 50- by 50-foot area near Building 992, just southwest of Building 991 It hies entirely within
THSS 173 Thas area possibly was used to steam clean radioactively contaminated equipment and
drums The rinse water was collected 1n a sump for treatment 1n the RFP’s process waste
system The cleaning was done on a concrete floor that s still in place Wash water ran 1nto
an outside dramn which flowed south and east beneath pavement before emptying into an unlined
ditch just southeast of the building The drain system 1s also still 1n place.

THSS 188 - Acid Leak Southeast of Building 374

The pnimary source of contamination at IHSS 188 1s considered to be a 55-gallon drum of mixed
hydrochioric and nitnic acids THSS 188 1s an area of approximately 70 by 110 feet southeast of
Building 374 The surface was flat and unpaved at the tune of the release and was later paved
in the mid-1980s.

The pnimary release mechamsm at this THSS 1s leakage of the drum. The mixed acid was
probably waste metal leaching solution from the 400 complex and might have contained trace
amounts of heavy metals.

Secondary Sources and Release Mechamisms

Soils are known to have been contaminated as a result of past releases associated with some of
the IHSSs 1in Group ITI. Though many releases that affected soils were immediately remediated,
some residual contaminated soil may stll be 1n place. It 1s possible that soils, sediments, and
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groundwater have been affected at all of the IHSSs within this group Therefore souls, sediments,
and groundwater should be considered as potential secondary sources within this group

Surface water has been affected by releases within this group introducing the potential for
sediments having been affected Since thus potential exasts, sediments should also be considered
as a potenttal secondary source.

Secondary release mechanmisms associated with Group IIT’s so1l contamination are considered to
be volaulization and disperston of fugitive dust; percolation of infiltrating precipitation through
contaminated soils and sediments; surface water transport of contamnated sediments and souls,
discharge of contaminated from footing drains, and movement of contaminated groundwater.

‘ It 1s improbable that the spills and leaks of caustics or acids have a residual impact on the soils
Elements associated with these types of spills, such as potassium, sodium, oxygen, and hydrogen,
are all naturally occurring Therefore, they would not be indicative of the releases, except by
way of concentration Concentrations have likely decreased through dilution over time Carbon
tetrachlonde, which 1s the contaminant involved in IHSS 118 2, has been detected in nearby
wells This indicates that soils are very likely affected at these IHSSs It 1s also possible that
the heavy metals associated with IHSS 188 have had a residual impact to the soils, though likely
mumumal In light of these findings, the soils at some of the IHSSs within this group can be

considered a potential secondary contaminant source
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25332 Transport Media, Exposure Routes, and Receptors

Transport Media

Historical accounts of the THSSs associated with Group I indicate that the releases could
potentially have impacted the transport media of air, surface water, vadose zone, and groundwater

through pathways 1illustrated in Figure 2-34

A

Aur 1s considered a potential transport medtum for both carbon tetrachlonde and hydrofluonc acid
vapors and for surficial soils that may contain residual contaminanon Wind movement 1s also
possible, especially wherever the ground surface 1s disturbed by traffic, construction, or similar
acuvities Aur transport of vapors emanating from VOC spills, while impacting air quality for
a ume near the release, typically do not spread contamination to the unaffected media.

Surface Water

Surface soils, sediments, and collecton ditches have been affected by releases which onginated
above the ground surface 1n Group Il IHSSs Precipitation runoff across these areas could then
move the contamination into nearby drainages or surface impoundments. IHSS 173 lies within
the South Walnut Creek dramnage, primanly on the south-sloping north side of the drainage

Surface water may also be indirectly affected by contaminated groundwater discharging to surface
water bodies such as ditches, ponds, and creeks from footing drains below the 700-series
buildings and natural seeps
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Vadose Zone

The vadose zone 1s a likely transport medium due to the nature of the contaminants associated
with this group Carbon tetrachloride 1s a "sinker,” (1.e., a DNAPL) meaning that 1n 1ts hiquid
state, 1t 15 heavier than water and can migrate through the vadose zone, into the water table, and
to the bottom of an aquifer in hydraulic connection Since the vadose zone 1s unsaturated,
volatile contaminants such as No 2 Diesel may volatilize and magrate through the vadose zone

more readily than under saturated conditions
Groundwater

Groundwater recharge from incident precipitation occurs through uncovered ground surfaces
within some of the IHSSs associated with Group Il Mobile constituents of contamination 1n
uncovered areas may eventually leach into the groundwater system. Unlined drainages, both
natural and manmade, are probably a primary source of groundwater recharge 1n the RFP, and
contaminants underlying these features can be expected to reach the water table more quickly
Contaminated soils subsequently overlain by pavement and buildings may be subject to lhittle or
no imfiltrauon of water. Contamunants 1n such soils may remain relatively immobile

Exposure Routes

Contaminants released from Group III IHSSs could potentially affect receptors through inhalation
of awrborne particles or vapors and through ingestion of or dermal contact with contaminated

source or transport media
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Receptors

Potential human receptors include RFP workers, visitors to the site, and off-site residents
Environmental receptors include biota (both flora and fauna) indigenous to the Group III THSS

localities and their environs
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. Table 2.1

INDIVIDUAL HAZARDOUS SUBSTANCE SITES
PHASE I RFI/RI WORK PLAN
OPERABLE UNIT 8 - ROCKY FLATS PLANT, COLORADO

Solvent Spalls
118.1 West of Building 730 118.2 South End of Building 776

123 1* Valve Vault 7 Southwest of Bulding 707

Cooling Tower Blowdown Sites:
135: Cooling Tower Blowdown-Northeast of Building 374

137: Cooling Tower Blowdown - Buildings 712 and 713 (IAG Name: Bldg.774)"
138: Cooling Tower Blowdown - Building 779

139.1 (North & South sites): Hydroxide Tank Area - Buildings 771 and 774
‘ 139.2, Hydrofluoric Acid Tank Area - Building 714

144+ Sewer Line Break - near Building 730, Tanks 776 A-D (IAG Name: Sewer Line
Breaks)"

Radioactive Ligmid Leaks (Site 150)

150.1: North of Bldg. 771 150.2. West of Bldgs. 771 and 776
150 3 Between Bldgs. 771 & 774 150.4: East of Bldg 750

150.5: West of Bldg. 707" 150.6: South of Bldg. 779

150.7. South of Bldg 776 150.8: Northeast of Bldg 779

151:  Fuel Oil Leak - Tank 262 North of Building 374

‘ Phase I RFI/RI Work Plan Final
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Table 2.1 (cont.)

INDIVIDUAL HAZARDOUS SUBSTANCE SITES
OPERABLE UNIT 8 - ROCKY FLATS PLANT, COLORADO

Radioacuive Sites
163.1 Wash Area - 700 Area Site #3, North of Building 774
163.2 Burned Slab - 700 Area Site #3, North of Buildings 771 & 774
172: Central Avenue Waste Spill
173: Radioactive Site - 900 Area (Storage Vaults near Building 991)
184° Building 991 Steam Cleaning Area (near Building 992)

188: Acid Leak (Southeast of Building 374)

Source DOE, 1992a

‘= Interagency Agreement (IAG), DOE, 1991

** = Pursuant to the Hazardous Release Report (DOE, 1992), IHSS 150.5 is described to be the
same as JHSS 1232 IHSS 123 2 was removed from QUS investigations by CDH letter dated Apnl 21, 1992, and
transferred to OU9 Therefore, IHSS 150.5 is not addressed in this Work Plan.
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LISTING OF NON-OUS IHSSs, PACs, and UBCs LOCATED WITHIN
OPERABLE UNIT 8 BOUNDARY - ROCKY FLATS PLANT, COLORADO

Site No

101
112
1171
1172
1173
121
1232
1241
1242
1243
125
1261
1262
127
132
143
1461 t0 146 6
1471
149
1505
152
154
158
159
162
1642

1643

165
169
175
176
179
181
185
186

Phase [ RFI/RI Work Plan
Operabie Unit No. 8

Table 2.2

(refer to Figure 2-1)
Site Name
IHSSs
Solar Ponds
903 Pad
North Site Chemucal Storage

Middle Site Chemucal Storage

South Side Chemucal Storage

Original Process Waste Lines

Valve Vault West of Building 707

30,000 Gallon Tank (Tank #68)

14,000 Gallon Tank (Tank #66)

14,000 Gallon Tank (Tank #67)

Same as [HSS 1242

Westernmost Out-of-Service Waste Tank

Easternmost Out-of-Service Waste Tank

Low-Level Radioactive Waste Leak

Radioactive Site - 700 Area Site No 4

O1d Outfall - Building 771

7,500 Gallon Tanks (31,32,34W,34E,30,33)

Process Waste Line Leaks (Maas Area)

Effluent Pipe

Same as THSS 123.2

Fuel O1l Tank

Pallet Burn Site

Radioactive Site - Building 551

Radioactive Site - Building 559

Radioactive Site - 700 Area Site #2

Radioactive Site - 800 Area Site #2,
Building 886 Spills

Radioactive Site - 800 Area Site #2,
Building 889 Storage Pad

Triangle Area
Waste Drum Peroxide Burial

S&W Building 980 Contractor Storage Facility

S&W Contractor Storage Yard
Building 865 Drum Storage Area
Building 334 Cargo Container Area
Solvent Spall

Valve Vault 12

OU Number

ou4
ou2
ou13
Oou13
ou13
ou9
ouse
ous
ou9
ou9
ou9
ous
ov9
oue9
0ou9
oué6
ou9
ou9
ou9
ou9
ou13
0u2
ou13
ou9
ou14

ou14

oul4
ou6

ou13
0ou10
0ou10
ou1s
ou10
oul16
ou13

December 1 1992
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Table 2.2 (cont.)

LISTING OF IHSSs, PACs, and UBCs LOCATED WITHIN
OPERABLE UNIT 8

Site No Site Name OU Number
IHSSs (cont.)
187 Sulfunc Acid Spill (Acid Leaks (2)) 0ou12
190 Caustic Leak oul13
192 Antifreeze Discharge ou16
194 Steam Condensate Leak 0ou16
197 Scrap Metal Sites 0u16
206 Inactive D-836 Hazardous Waste Tank ou10
210 Umnit 16, Building 980 Cargo Container ou10
213 Umt 15, 904 Pad Pondcrete Storage ou10
214 750 Pad Pondcrete & Saltcrete Storage, ou1
Unit 25
215 Tank T-40, Unit 55 13 ou9
PACs

000-500 Sanitary Sewer System NA
000-501 Roadway Spraying NA
300-701 Valve Vault 13 NA
300-704 Roof Fire, Bumlding 381 NA
300-705 Potassium Hydroxide Spill North of Bldg. 374 NA
300-706 Building 374, Tank 805 NA
300-707 Samubzer Spill NA
300-709 Sulfunic Acid Spill, Building 371 NA
300-710 Valve Vaults 11, 12, 13 NA
500-900 Transformer 515 Leak NA
500-901 Transformer 555 Leak NA
7001100 + French Drain North of Building 776/777 NA
700-1101 ° Laundry Tank Overflow - Building 732 NA
700-1102 Leaking Transformer - Building 776 NA
700-1103 Leaking Transformers - Building 707 NA
700-1104 Leaking Transformer - Building 708 NA
700-1105 Leaking Transformers - Building 779 NA
700-1106 * Process Waste Spill - Portal 1 NA
700-1107 Compressor Waste Ol Spill- Building 776 NA
#700-1108 5 7717774 Fooung Drain Pond NA
700-1109 Uranium Incident - Building 778 NA
700-1110 Nickel Carbonyl Bunial West of Building 771 NA

Phase I RFJRI Work Plan
Operabie Uit No. 8

December 1, 1992
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Site No

900-1301
900-1304
900-1305
900-1306
900-1308

n
374
528
559
701
707
770
77
774
776
7™
778
779

Source DOE, 1992

Site Name

Table 2.2 (cont.)

PACs (cont.)

Building 991 Enclosed Area
Chromuc Acid Spill - Building 991

Building 991 Roof

Transformers 991-1 and 991-2
RO Plant Sludge Drying Beds

Building 371
Building 374
Building 528
Building 559
Building 701
Building 707
Building 770
Building 771
Building 774
Building 776
Building 777
Building 778
Building 779

UBCs

LISTING OF IHSSs, PACs, and UBCs LOCATED WITHIN
OPERABLE UNIT 8

OU Number

NA
NA
NA
NA
NA

NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA
NA

* = Exclustve of IHSSs included 1 RI activities planned in this Work Plan

(see Table 2 1)

Phase I RFI/RI Work Plan

Opersble Unit No 8

December 1, 1992
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TABLE 2.32

RFEDS DATA FOR SURFACE-WATER AND SEDIMENT SAMPLING SITES

/77
I

SURFACE-WATER CONTAMINANT SEDIMENT CONTAMINANT
SAMPLING SITE TYPE? SAMPLING SITE TYPE®
| I ——— s SE————— — |
SW018 AB.CD SEDO009 AB,CD
SW043 ABCD SED{O10 AB.CD
SW056 ABD SEDO11 AD
SW059 AD SEDO12 AD
SW060 ADD SEDI118 AB,CD
SWo61 AD SED120 AB.CD
SW084 A SED124 A
SWO08s AB,C
SW086 AB
SW093 AB,CD
Swioi AD
SW102 AB.CD
SW118 AB,CD
SW119 (no data)® ABCD
SW120 (no data)” AB,CD
Swi AD
SWI14 A
Swi32 AD
B e h e ot mivatn (o Secons 33 Ly e e these samplng s
A - Radionuchdes B - Trace Metals C - Inorgamcs D - Volatile Orgamcs
Plasse I RFI/RI Work Plan Final
December 1, 1992

Opersble Unit No. 8
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Table 2.33
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8
SURFACE-WATER AND SEDIMENT SITES

Location Sample Date Chemical Qual ¥ Resuit Untt
Swo1s 30-May-51 METHYLENE CHLORIDE B 6 UG
Swo1s 17-Jun-81 METHYLENE CHLORIDE B 36 uGn
sSWo1s 09-Sep-91 METHYLENE CHLORIDE B 9 UGL
SWO056 13-Apr-89 ACETONE 130 UGAL
SWo56 13-Apr-89 METHYLENE CHLORIDE 29 UGL
SW056 13-Apr-89 TETRACHLOROETHENE 1980 UGL
SWo056 13-Apr-89 TRICHLOROETHENE 120 UGL
SWo56 11-May-89 1,1-DICHLOROETHANE 5 uGL
SWo0s6 11-May-89 1,1,1-TRICHLOROETHANE 9 uGlL
SW056 11-May-89 TETRACHLOROETHENE 200 uGL
SWo56 11-May-89 TRICHLOROETHENE 140 UGL
SWo56 07-Jun-89 1,1,1-TRICHLOROETHANE ] uan
SW056 07-Jun-89 TETRACHLOROETHENE 190 ugt
SWo56 07-Jun-89 TRICHLOROETHENE 130 uaL
SWos6 07-Jun-89 VINYL CHLORIDE 15 uGgL
SWos6 12-Jul-89 TETRACHLOROETHENE 280 UGL
SWos6 12-Jul-89 TRICHLOROETHENE 140 UGL
SwWoss 12-Jul-89 METHYLENE CHLORIDE B 36 UGL
SWo56 15-Nov-89 1,2-DICHLOROETHENE 120 uan
SW056 15-Nov-89 TETRACHLOROETHENE 110 UG
SWO056 15-Nov-89 TRICHLOROETHENE 69 UGL
SW056 15-Nov-89 ACETONE B 10 UGL
SWO056 15-Nov-89 METHYLENE CHLORIDE B 6 UGL
SW056 19-Dec-89 1,1-DICHLOROETHANE 50 UGL
SW056 19-Dec-89 1,1,1-TRICHLOROETHANE 5 UGL
SWo5s6 19-Dec-89 METHYLENE CHLORIDE 6 UGL
SWo56 19-Dec-89 TETRACHLOROETHENE 86 UGL
SWo56 19-Dec-89 TRICHLOROETHENE 69 UG
SWos6 19-Dec-89 VINYL CHLORIDE 10 uGi
SWo5s6 25-Jan-90 1,2-DICHLOROETHENE 130 uGL
SWos6 25-Jan-90 TETRACHLOROETHENE 74 uanL
SWo56 25-Jan-90 TRICHLOROETHENE 50 UGL
SWos6 22-Feb-90 1,1,1-TRICHLOROETHANE 5 UGL
SWo056 22-Feb-90 1,2-DICHLOROETHENE 230 uanL
SWo056 22-Feb-80 TETRACHLOROETHENE 120 UGL
SWo5s6 22-Feb-80 TRICHLOROETHENE 92 UGL
SWos6 22-Feb-90 VINYL CHLORIDE 1 UG
SWos6 22-Feb-90 METHYLENE CHLORIDE B 5 UGL
8TBL2-33 WK3 PAGE 1OF 12 Status 26-Oct-92



SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8
SURFACE-WATER AND SEDIMENT SITES

Location Sample Date
SWo56 18-Apr-90
SW056 18-Apr-90
SWo056 18-Apr-90
SW056 18-Apr-90
SWo056 18-Apr-90
SW056 08-May-80
SWo5s6 08-May-80
SWO056 08-May-90
SW056 28-Jun-90
SW056 28-Jun-90
SWO056 28-Jun-90
SWo056 28-Jun-80
SWo5s6 28-Jun-80
SWo5s6 18-Jul-90
SWosé 18-Jul-90
SwWos6 18-Jul-90
SWO056 18~Jul-80
SWo56 11-Sep-90
SWo56 11-Sep-90
SWo0s6 11-Sep-90
SW05s6 11-Sep-20
SWo056 17-Dec-90
SWo56 17-Dec-90
SW05s6 17-Dec-90
SWo56 17-Dec-90
Swose 26-Mar-91
SW056 26-Mar-91
SWo056 26-Mar-91
SWos6 26-Mar-91
SWoseée 26-Mar-91
SWaosé 24-Apr-91
SWo56 24-Apr-91
SW056 24-Apr-91
SWo056 24-Apr-91
SwWosé 24-Apr-91
SW056 29-May-91
SWos6 29-May-91
SW056 29-May-91
SW056 29-May-91
SWo05s6 29-May-91

8TBL2-33 WK3

Table 2.33

Chemical

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE
METHYLENE CHLORIDE

1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE

1,1-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

1,1-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
VINYL CHLORIDE

1,1-DICHLOROETHANE
1,1,1-TRICHLOROETHANE
TRICHLOROETHENE
VINYL CHLORIDE

1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE
METHYLENE CHLORIDE

1,2-DICHLOROETHANE
1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

1,2-DICHLOROETHENE
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE
METHYLENE CHLORIDE

PAGE 2 OF 12

Quat ®

Resuit

§
180
120

67

5

240
140
75

5
5
180

120
16

260
82
65
1

23
240
93
100
15

310
97

25

210
g5
73
13

Status 26-Ocl-92
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Table 2.33
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8
SURFACE-WATER AND SEDIMENT SITES

Location Sampie Date Chemical Qual ¥ Result Untt
SWO056 17-Jun-91 1,2-DICHLOROETHENE 270 UGL
SWos6 17~Jun-91 TETRACHLOROETHENE 120 UGL
SWose 17-Jun-91 TRICHLOROETHENE 73 UG
SWo56 17-Jun-91 VINYL CHLORIDE 14 uaL
SWo56 17-Jun-91 METHYLENE CHLORIDE B 6 UGL
SWo5s6 19-Aug-91 1,2-DICHLOROETHENE 280 UG
SWos6 19-Aug-91 TETRACHLOROETHENE 110 UGL
SWo056 19-Aug-91 TRICHLOROETHENE 73 ueL
SWo56 07-Oct-91 TETRACHLOROETHENE 140 UGL
SWO056 07-Oct-91 TRICHLOROETHENE 98 UGL
SWas6 07-Oct-91 VINYL CHLORIDE 27 UGL
SWO056 05-Feb-92 TETRACHLOROETHENE 100 UGL
SWO056 05-Feb-92 TRICHLOROETHENE 110 UGL
SWo5s6 05-Feb-92 VINYL CHLORIDE 22 UGL
SWosg 21-Jui-87 1,1-DICHLOROETHENE 133 UG
SWosg 21-Jul-87 CARBON TETRACHLORIDE 605 UG
SWos9 21-Jul-87 CHLOROFORM 40 UGL
SWo5s9 21-Jul-87 TETRACHLOROETHENE 60 UG
SWo59 21-Jul-87 TRICHLOROETHENE 62 UGL
SWos9 01-Jul-88 1,1,1-TRICHLOROETHANE 93 uatL
SWos9 01-Jul-88 CARBON TETRACHLORIDE 187 UGL
Swos9 01-Jul-88 CHLOROFORM 187 UGAL
SWos9 01-Jul-88 TETRACHLOROETHENE 45 UGL
SWos9 01-Jul-88 TRICHLOROETHENE 49 UGL
SWos9 20-Mar-89 1,1,1-TRICHLOROETHANE 42 uGgn
SWos9 20-Mar-89 CARBON TETRACHLORIDE 430 uGL
SWo5s9 20-Mar-89 CHLOROFORM 82 UGL
SWo59 20-Mar-89 TETRACHLOROETHENE 270 UGL
SWo5s8 20-Mar-89 TRICHLOROETHENE 260 UGL
SWo59 11-May-89 1,1,1-TRICHLOROETHANE 36 uaL
SWo58 11-May-89 CARBON TETRACHLORIDE 310 UGL
SWo59 11-May-89 CHLOROFORM 66 UGL
SWO059 11-May-89 TETRACHLOROETHENE 170 UGL
SWos9 11-May-89 TRICHLOROETHENE 180 UGL
SWo59 08-Jun-89 1,1,1-TRICHLOROETHANE 15 UGL
SWo5s9 08-Jun-89 CARBON TETRACHLORIDE 200 UGL
SW059 08-Jun-89 CHLOROFORM 20 uGL
SWos9 08-Jun-89 TETRACHLOROETHENE 57 UGL
SWo59 08-Jun-89 TRICHLOROETHENE 60 UGt
8TBL2-33 WK3 PAGE 3 OF 12 Stalus 26-Oct-92



SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8

Location Sample Date
SwWosse 06-Jul-89
SWos9 06-Jul-89
SWose 06-Jul-89
SWo5s9 06-Jul-89
SW059 06-Jul-89
SWo5s9 06-Jul-89
SWo59 06-Jul-89
SW059 06-Jul-89
SWo59 18-Sep-89
SWo059 18-Sep-89
SWos¢ 18-Sep-89
SWo59 18-Sep-89
SWo059 18-Sep-89
SWo5s8 03-Oct-89
SWO059 03-Oct-89
SW059 03-Oct-89
SW059 03-Oct-89
SWo059 06-Nov-89
SW059 06-Nov-89
SWos9 06-Nov-89
SWo59 06-Nov-89
SWo059 06-Nov-89
SWo59 06-Dec-89
SWo059 06-Dec-89
SWo5s9 06-Dec-89
SWo059 06-Dec-89
SWo05s9 06-Dec-89
SWos9 23-Jan-90
SW0s9 23-Jan-90
SWO059 23-Jan-80
SW05s9 23-Jan-90
SWos9 08-Feb-80
SW059 09-Feb-90
SWO059 08-Feb-90
SWo059 09-Feb-90
SWo58 08-Feb-90
SWO059 12-Mar-80
SWO059 12-Mar-90
SWO059 12-Mar-80
SW058 12-Mar-80
SWO059 12-Mar-80
SWO059 12-Mar-90
SWo58 12-Mar-80
SWo59 12-Mar-90

8TBL2-33 WK3

Table 2.33

SURFACE-WATER AND SEDIMENT SITES

Chemical

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
ACETONE

METHYLENE CHLORIDE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM

ACETONE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
CHLOROFORM
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
ACETONE

METHYLENE CHLORIDE

PAGE 4 OF 12

Qual ¥

Result

10
56
190
26
56
58
13
9

8
180
a3
53
63

160
25
43
52

9
34
140
21
38

12
190
28
43
57

130
15
26
33

18
98
28
10
16

20
26
40

9
57
54
11

8

/?Zé

Status 26-Oct-82



SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8

Location Sample Date
SWo59 23-May-90
SW059 23-May-80
SWo59 23-May-90
SWo59 23-May-90
SWo059 23-May-90
SWosg 23-May-90
SWo059 23-May-90
SWosg 23-May-90
SWos9 26-Jun-90
SwWossg 26-Jun-80
SWo59 26-~Jun-90
SWo59 26-Jun-90
SWos9 26-Jun-90
Swos9 26-Jun-90
SwWos9 23-Jul-90
SWosg 23-Jul-80
SWo5s9 23-Jul-80
SWos9 23-Jul-80
SWo059 23-Jul-90
SWos9 23-Jul-80
SW059 22-Aug-90
SwWos9 22-Aug-80
SWo059 22-Aug-90
SWos9 22-Aug-90
SWosg 22-Aug-90
SWos9 22-Aug-90
SWo59 22-Aug-90
SW059 25-Sep-80
Swosg 25-Sep-90
SWO058 25-Sep-90
SWO059 25-Sep-90
SWo5s9 25-Sep-80
SWo5s9 25-Sep-90
SW058 25-Sep-90
SWo59 25-Sep-90
SWo059 16-Oct-90
SWo5s9 16-Oct-80
SWo5s9 16-Oct-90
SWo59 16-Oct-90
SWo5s9 16-Oct-80
SW059 16-Oct-90
SWo059 26-Nov-80
SWo059 26-Nov-90
SWo59 26-Nov-80
SWo5s8 26-Nov-90
SWo059 26-Nov-90
SWo59 26-Nov-90
Swosg 26-Nov-90

8TBL2-33 WK3

Table 2.33

SURFACE-WATER AND SEDIMENT SITES

Chemcal

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
ACETONE

METHYLENE CHLORIDE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1-DICHLOROETHENE
1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,3-DICHLOROETHENE
1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
VINYL CHLORIDE

PAGE 5 OF 12

Qual ¥

Resuit

11
53
160
20
81
7
18
8

10
47

140
110

71
180
12

11
94
140
33
87
110

12
150
150

30

88
110

16

Z@/
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8
SURFACE-WATER AND SEDIMENT SITES

Location Sample Date
SWo059 12-Dec-90
SWos9 12-Dec-90
SWo59 12-Dec-90
SWosg 12-Dec-90
SWo0s9 12-Dec-90
SW05s9 12-Dec-90
SWo059 12-Dec-80
SWo5s9 12-Dec-90
SWos9 12-Dec-90
SWosg 09-Jan-91
SWo5s9 09-Jan-91
SWo59 09-Jan-91
SWo59 09-Jan-91
SWos9 09-Jan-91
SWos9 27-Mar-91
SWos9 27-Mar-91
SWo59 27-Mar-91
SWo059 27-Mar-91
SWo59 27-Mar-91
SW059 11-Apr-91
SW0s9 11-Apr-91
SWo59 11-Apr-91
SWo59 11-Apr-91
SWo59 11-Apr-91
SWosg 11-Apr-91
SWossg 08-May-91
SWosg 08-May-91
SWos9 08-May-91
SW059 08-May-91
SWo59 08-May-91
SWos9 20-Jun-91
SWosg9 20-Jun-91
SWo59 20-Jun-91
SWos9 20-Jun-91
SWos8 20~Jun-91
SWos9 20~Jun-91
SWo5s9 20-Jun-81
SWo059 07-Aug-91
SWo05s9 07-Aug-91
SWosg 07-Aug-91
SWo5s9 07-Aug-91
SWos9 07-Aug-91
SWo059 07-Aug-91
Swosg 07-Aug-91

8TBL2-33 WK3

Table 2.33

Chemical

1,1-DICHLOROETHANE
1,1-DICHLOROETHENE
1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
ACETONE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1-DICHLOROETHENE
1,1,3-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE

1,1,1-TRICHLOROETHANE
1,2-DICHLOROETHENE
CARBON TETRACHLORIDE
CHLOROFORM
TETRACHLOROETHENE
TRICHLOROETHENE
METHYLENE CHLORIDE

PAGE 6 OF 12

Qual

Resuit

14
120
200

110
140
26

31

28
170
140

62
10
28
31

25
81
1
34
35

15
68

55
39

13
70
140

76
69

27
47

36
25
10

Zo/
ALl
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8

Table 2.33

SURFACE-WATER AND SEDIMENT SITES

Location Sample Date Chemical Qual ¥ Result Untt
SWo59 17-Sep-91 1,1,1-TRICHLOROETHANE 11 UGL
SWos9 17-Sep-91 1,2-DICHLOROETHENE 69 UGL
SWo59 17-Sep-91 CARBON TETRACHLORIDE 130 uGL
SWo5s9 17-Sep-91 CHLOROFORM 21 ueL
SWos9 17-Sep-91 TETRACHLOROETHENE 69 uaL
SWos9 17-Sep-91 TRICHLOROETHENE 79 uGL
SWos9 17-Sep-91 METHYLENE CHLORIDE B 7 uaL
SWo5s9 27-Jan-92 1,1-DICHLOROETHANE 5 UG
SW059 27-Jan-92 1,1-DICHLOROETHENE 7 ueL
SWo59 27-Jan-92 1,1,1-TRICHLOROETHANE 17 uaL
SWo59 27-Jan-92 1,2-DICHLOROETHENE 110 §/cT
SWo59 27-Jan-92 CARBON TETRACHLORIDE 180 UaL
Swosg 27-Jan-92 CHLOROFORM 34 §/c
SWo59 27-Jan-82 TETRACHLOROETHENE 99 uaL
SWosg 27-Jan-82 TRICHLOROETHENE 110 uen
SWosg 27-Jan-92 ACETONE B 10 uei
SWos0 21-Jul-87 CARBON TETRACHLORIDE 173 uaL
SWo60 11-Nov-87 CARBON TETRACHLORIDE 145 ueL
SW060 11-Nov-87 CHLOROFORM 10 uGrL
SWo060 11-Nov-87 METHYLENE CHLORIDE 44 UGL
SWo60 11-Nov-87 TOLUENE 1 uGL
SW060 11-Nov-87 TRICHLOROETHENE 25 UGL
SW060 01-Jul-88 CARBON TETRACHLORIDE 466 uGL
SWo060 01-Jul-88 TETRACHLOROETHENE 103 UG
SW060 01-Jul-88 TRICHLOROETHENE 12.3 UGL
SW060 16-Mar-89 CARBON TETRACHLORIDE 88 uanL
SW060 16-Mar-89 CHLOROFORM 14 uanL
SW060 16-Mar-89 TETRACHLOROETHENE 14 uGL
SWo60 16-Mar-89 TRICHLOROETHENE 15 uaL
SW060 15-May-89 1,1,1-TRICHLOROETHANE 12 UGL
SWo080 15-May-89 CARBON TETRACHLORIDE 92 UGL
SW060 15-May-89 CHLOROFORM 9 UG
SW060 15-May-89 TETRACHLOROETHENE 35 veL
SW060 15-May-89 TRICHLOROETHENE 31 UG
SWo60 09-Jun-89 CARBON TETRACHLORIDE 74 9/cH
SW060 09-Jun-89 CHLOROFORM 5 UG
SWo060 08-Jun-89 TETRACHLOROETHENE 18 uai
SWo60 08-Jun-89 TRICHLOROETHENE 13 UG
SWo60 06-Jul-89 CARBON TETRACHLORIDE 18 uaL
SWo60 06-Jul-89 METHYLENE CHLORIDE 11 UGL
SWo60 03-Oct-89 CARBON TETRACHLORIDE 21 uanL
SW060 06-Nov-89 CARBON TETRACHLORIDE 23 UGL
8TBL2-33 WK3 PAGE 7 OF 12
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OUS8

Location Sampie Date
SW060 06-Dec-89
SWo060 06-Dec-89
SWo60 12-Mar-80
SWo60 12-Mar-90
SWoe0 12-Mar-90
SWo060 12-Mar-90
SWo60 12-Mar-90
SW060 23-May-90
SWo060 23-May-90
SWose0 23-May-80
SWO060 23-Jul-80
SW060 23-Jul-90
SWo060 23-Jul-90
SWos60 22-Aug-90
SW060 26-Sep-90
SWo060 16-Oct-90
SW060 16-Oct-80
SW060 26-Nov-90
SW060 07-Dec-90
SWoeo 22-Mar-81
SW060 11-Apr-91
SW060 11-Apr-91
SW060 11-Apr-91
SWO060 08-May-91
SWo60 08-May-91
SWo06s0 08-May-91
SWO060 20-Jun-91
SWo60 20-Jun-91
SWo60 20-Jun-91
SW060 07-Aug-91
SWO060 07-Aug-91
SWo060 07-Aug-91
SW060 17-Sep-91
SW060 17-Sep-91
SWO060 17-Oct-91
SWo060 17-Oct-91
SWO060 27-Jan-92
SwWo60 27-Jan-92

8TBL2-33 WK3

Table 2.33

SURFACE-WATER AND SEDIMENT SITES

Chemical

CARBON TETRACHLORIDE
CHLOROBENZENE

1,1,1-TRICHLOROETHANE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE
METHYLENE CHLORIDE

CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE

CARBON TETRACHLORIDE
METHYLENE CHLORIDE

CARBON TETRACHLORIDE
CARBON TETRACHLORIDE
CARBON TETRACHLORIDE
1,1,1-TRICHLOROETHANE
TETRACHLOROETHENE
TRICHLOROETHENE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE
CARBON TETRACHLORIDE
TETRACHLOROETHENE
TRICHLOROETHENE

CARBON TETRACHLORIDE
METHYLENE CHLORIDE

ACETONE
METHYLENE CHLORIDE

CARBON TETRACHLORIDE
ACETONE
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SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8

Table 2.33

SURFACE-WATER AND SEDIMENT SITES

904/
2ot

Location Sample Date Chemical Qual ¥ Result Unit

SWos3 29-Jan-90 METHYLENE CHLORIDE B 7 uei
SWoe3 30-Jul-90 METHYLENE CHLORIDE B 9 UL
SWo083 15-Apr-91 METHYLENE CHLORIDE 19 UGAL
SwWog3 14-Aug-91 METHYLENE CHLORIDE B 38 UGL
SWog3 19-Sep-91 TETRACHLOROETHENE 6 UG
SWo83 19-Sep-91 METHYLENE CHLORIDE B 6 uGL

PAGE 9 OF 12 Status 26-Oct-82
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Table 2.33
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OU8
SURFACE-WATER AND SEDIMENT SITES

Location Sample Date Chemcal Qual » Resuit Untt
SW101 30-Jun-88 CHLOROFORM 79 UGt
SW101 11-May-89 CHLCROFORM 53 UG
SW101 11-May-89 TETRACHLOROETHENE 14 UG
Sw1ot 11-May-89 TRICHLOROETHENE 5 ugr
Swio1 07-Jun-89 CHLOROFORM 66 UG
Sw1o1 12-Jul-89 CHLOROFORM 67 uGL
SwW101 09-Aug-89 ACETONE 65 (§c7/ 8
SW101 09-Aug-89 CHLOROFORM 57 UG
SW101 14-Sep-89 CHLOROFORM 38 UG
SW101 15-Nov-89 CHLOROFORM 30 UGL
SW101 19-Dec-89 CHLOROFORM 24 UGL
SwWi101 25-Jan-90 CHLOROFORM 39 UGL
SW101 22-Feb-90 CHLOROFORM 27 UGL
SW101 18-Apr-90 CHLOROFORM 6 UGL
Swi101 08-May-80 CHLOROFORM 6 UGL
Swio1 28-Jun-90 CHLOROFORM 8 uGaL
SW101 11-Sep-90 CHLOROFORM 20 UGL
SW101 17-Dec-80 CHLOROFORM 29 uGL
Swio1 26-Mar-91 CHLOROFORM 17 UGL
SW101 25-Apr-91 CHLOROFORM 19 UGL
sSwio1 30-May-91 CHLOROFORM 18 ugn
SW101 18-Jun-91 CHLOROFORM 22 uGgnL
SW101 16-Jul-91 CHLOROFORM 41 UGL
SW101 08-Oct-91 CHLOROFORM 22 UGL
Swi102 20-Mar-90 METHYLENE CHLORIDE B 5 (Ve %
swio2 17~Jul-80 1,1-DICHLOROETHENE 5 uGL
SW102 17-Jul-80 CARBON TETRACHLORIDE 20 UGL
Swi102 17-Jul-80 CHLOROFORM 1 UGL
SW102 17~Jul-80 TRICHLOROETHENE 20 ugL
8TBL2-33 WK3 PAGE 10 OF 12

Status 26-Oct-92



cok

7el
Table 2.33
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN OUS8
SURFACE-WATER AND SEDIMENT SITES
Location Sample Date Chemical Quai » Resuit Unt
Swi118 29-Oct-90 METHYLENE CHLORIDE B 6 UGL
SW118 07-Aug-91 ACETONE B 15 UG
SW118 07-Aug-91 METHYLENE CHLORIDE B 12 uaL
Sw122 29-May-81 ACETONE B 94 UG
SWi122 29-May-91 METHYLENE CHLORIDE B 33 ueL
swi22 10-Sep-91 METHYLENE CHLORIDE B 12 UG
SW122 07-Oct-91 METHYLENE CHLORIDE B 6 uanL
SEDO009 12-Aug-86 N-NITROSODIPHENYLAMINE B 2000 UG/KG
SEDO09 08-May-81 BENZO{a)ANTHRACENE 590 UG/KG
SED009 08-May-91 CHRYSENE 610 UGKG
SEDO009 08-May-91 FLUORANTHENE 1600 UG/KG
SEDO09 08-May-91 METHYLENE CHLORIDE B 39 UGKG
SEDo09 08-May-91 PHENANTHRENE 1700 UGKG
SEDO09 08-May-91 PYRENE 1300 UGKG
SEDO009 27-Aug-91 ACETONE 8 140 UGKG
SED009 27-Aug-81 BIS(2-ETHYLHEXYL)PHTHALATE 650 UGKG
SEDO009 27-Aug-91 METHYLENE CHLORIDE B 23 UGKG
SEDO009 27-Aug-91 PYRENE 480 UG/KG
SEDO009 03-Dec-91 ACETONE B 16 UGKG
SEDO009 26-Feb-92 ACETONE 16 UG/KG
SEDO009 26-Feb-92 METHYLENE CHLORIDE B 37 UGKG
SEDO10 22-Aug-86 ACETONE B 55 UGKG
SEDO10 22-Aug-86 N-NITROSODIPHENYLAMINE B 440 UGXKG
SEDO11 13-Aug-86 2-BUTANONE 12 UG/KG
SEDO11 13-Aug-86 ACETONE 167 UG/KG
SEDO11 13-Mar-89 CARBON TETRACHLORIDE 52 UGKG
SEDO11 13-Mar-89 CHLOROFORM 10 UGXKG
SEDO11 13-Mar-89 TETRACHLOROETHENE 39 UGKG
SEDO11 13-Mar-89 TRICHLOROETHENE 17 ue/G
SEDO11 26-Oct-89 ACETONE B 33 UGKG
SEDO11 26-Oct-89 METHYLENE CHLORIDE B 15 UG/KG
SEDO11 01-Jun-80 ACETONE 180 UGKG
SEDOM 01-Jun-80 TETRACHLOROETHENE 17 UG/KG
8TBL2-33 WK3 PAGE 11 OF 12 Status. 26-Oct-82
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. Table 2.33
SUMMARY OF VOLATILE ORGANIC COMPOUNDS DETECTED IN QU8
J SURFACE-WATER AND SEDIMENT SITES
Location Sample Date Chemical Qual ¥ Resuit Unit
SEDO11 14-May-01 ACETONE 24 UGKG
SEDO11 14-May-91 METHYLENE CHLORIDE B 40  UGKG
SEDO11 03-Sep-91 ACETONE B 49  UGKG
SEDO11 03-Sep-91 METHYLENE CHLORIDE B 94  UGKG
SEDO11 03-Dec-91 ACETONE B 28  UGKG
SEDO11 03-Dec-01 METHYLENE CHLORIDE B 15 UGKG
SED012 13-Aug-86 ACETONE 30  UGKG
SEDO12 13-Aug-86 ACETONE B 21 UGKG
SED012 13-Aug-86 TOLUENE 5  UGKG
' SED118 28-Nov-90 2-BUTANONE B 59  UGKG
SED118 21-May-91 METHYLENE CHLORIDE B 110 UGKG
SED118 13-Aug-01 ACETONE B 21 UGKG
I SED118 13-Aug-91 METHYLENE CHLORIDE B 23 UGKG
SED120 19-Sep-90 METHYLENE CHLORIDE B 8  UGKG
| SED120 26-Mar-91 METHYLENE CHLORIDE B 5  UGKG
SED120 20-May-91 ACETONE B 24 UGKG
SED120 29-May-91 METHYLENE CHLORIDE B 15 UGKG
SED120 20-Aug-91 ACETONE B 12 UGKG
SED120 20-Aug-91 FLUORANTHENE 440  UGKG
SED120 20-Aug-91 METHYLENE CHLORIDE B 17 UGKG
SED120 20-Aug-91 PYRENE 510  UGKG

1) B Indicates that the chemical wes aleo found in the aseccisied biank as well as in the sample.
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A Trace Metais, Surface-Water Sites

1 Aluminum, Dissoived

TABLE 2 34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

ZOV
At

Sampiing Site  No_of Sampies  Std Deviation Mean Maxmum Minimum
(ug/L, water)
Swo1s 8 49 47 7254 13000 17 00
SWo043 4 88 47 121 85 24500 34 40
swoss 6 84 42 124 32 20000 3000
Swosée 20 21719 156 40 91000 19.20
Swog3 16 120 94 103 52 457 00 1000
Swio2 6 62 86 119 88 200 00 69 60
swi1s 5 7510 69 38 184 00 1000
Aluminum, Total
Sampling Ste  No_of Samples  Std Deviation Mean Maximum Mmimum
{ug/l, water)
{mg/KG, sediments) SWO018 5 66 35 87 40 196 00 3200
SWo043 3 304 66 706 67 940 00 36200
Swoss 7 2288946 1276471 64100 00 886 00
Swoseé 20 280760 1301 49 12500 00 2700
SWo93 22 2649473 1498907 11000000 7100
Swi102 6 1866230 11074 83 51000 00 298 00
SW118 9 4368694 31291.20 12000000 8380
SEDO009 8 3085 55 5187 50 9130 00 1700.00
SEDoto 1 NA 285000 205000 295000
SED118 6 2750 50 917333 14300 00 6250 00
SED120 5 3611 49 8702 00 12400 00 2950 00
2 Antimony, Dissolved
Sampling Site  No_of Samples  Std Deviation Mean  Maximum Mmimum
(ug/L, water)
SWo1s 8 1318 2225 42.20 1100
SWo43 4 20.26 3185 6200 18.20
SWoss 8 197 48 113.49 600.00 15 40
SWo86 22 101 92 55.29 500 00 910
SWo093 15 2114 27 49 60 00 700
SW102 6 183 10 130 00 500 00 26 00
Sw11s 6 804 1862 2560 700
Antimony, Total
Samping Ste  No _of Samples Std Deviation Mean  Maxmum Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 614 15 86 25 60 1100
SWo043 3 370 2183 2560 18.20
SWo85 9 184 79 10877 600 00 26 00
SwWosé 22 12279 6068 600 00 150
SwWos3 23 1583 2871 6000 1100
Swi02 6 183.96 128 68 500 00 26 00
sSwi1s 9 27.14 3018 92 60 700
SEDO0S 8 273 494 990 160
SEDO10 1 NA 050 050 050
SED118 8 399 682 1330 240
SED120 5 352 748 1140 370
8TBL2-34 WK3 Page 1 0f 15 Status. 28-Oct-62



TABLE 2.34

SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

A Trace Metals, Surface-Water Sites

3 Arsenikc, Dissolved

Z@‘/
Al |

Sampling Site  No of Samples  Std Deviation Mean  Maximum Miimum
(ug/t., water)
SWo18 8 061 128 200 070
SW043 4 054 120 2.00 0.90
SWo8s 8 412 618 1000 200
swoss 22 386 391 1000 Q70
SWo093 15 235 939 1000 090
SWi02 6 438 6 00 1000 200
SWt18 -] 060 145 200 080
Arsenic, Total
Sampiing Ste  No _of Samples  Std Deviation Mean Maximum  Mmimum
(ug/L, water)
(mo/KG, sediments) SWO018 5 1.27 196 400 090
SW043 3 006 093 100 090
SwWoss 11 6 80 8 88 27.20 280
Swose 22 613 5.20 27 00 070
Swos3 23 284 356 1000 080
SW102 6 399 6 50 1000 200
Sw1iis 9 189 277 580 0980
SEDO00S 8 151 266 510 110
SEDO10 1 N/A 050 050 0.50
SED118 6 2.07 6.25 10.20 4.80
SED120 5 1.22 394 510 1980
4 Banum, Dissolved
Samping Ste  No_of Samples Std Deviation Mean  Maximum Mmimum
{ug/L, water)
SWo18 8 18 48 119 81 140 Q0 90 80
SW043 4 18 12 12575 142 00 100 00
SWoss 7 54.23 152 54 200 00 72 80
SWos8é6 22 46 50 114 80 200 00 43 00
SWo93 15 42 47 146 18 200 00 8300
SW102 6 79 84 13565 22400 200
Sw118 6 19 48 105 37 13000 85.20
Banum, Total
Sampling Ste  No_of Samples  Std Deviation Mean Maximum  Minimum
{ug/L, water)
(mg/KG, sediments) SWo018 5 15672 129 00 140 00 102 00
SW043 3 12.29 138 00 147 00 124 00
sSwoss 10 638 66 498.20 1880 00 121.00
swose 22 52.73 128 11 230 00 48 80
SwWose3 23 203 49 22552 1000.00 8310
SW102 6 19374 22773 590.00 239
SW118 9 620.27 459 06 1980 00 91.50
SEDOOS 8 43 48 7104 143 00 24.90
SEDO10 1 NA 1100 1100 1100
SED118 6 3804 11298 188 00 83 40
SED120 5 52.34 106 50 184 00 42 50
8TBL2-34 WK3 Page 2of 15 Status. 28-Oct-62



A Trace Metals, Surface-Water Sttes

5 Beryllwum, Dissoived

SURFACE-WATER AND SEDIMENT SITES

TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA

27
260

878BL2-34 WK3

Sampiing Ste  No_of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
Swo1s 9 030 081 140 050
SW043 4 214 180 500 060
SWo85 7 210 336 500 050
SWo86 21 21 46 663 100 00 050
SWog3 18 177 239 500 050
SW102 6 3972 1900 100 00 100
sSw118 7 052 094 200 050
Beryllium, Total
Sampling Ste  No_of Samples  Std Dewiation Mean Maximum Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 7 061 110 240 060
SWo043 3 0.23 073 100 060
Swoss 11 1673 985 57 40 050
SWos8é 22 20 91 671 100 00 050
Swo93 28 168 222 6 80 050
SW102 6 39 40 1965 100 00 100
SW118 1" 302 273 1080 050
SEDO09 8 00 0.22 041 080 0.20
SEDO10 100 NA 050 050 050
SED118 7 0.256 079 1.20 044
SED120 5 0.29 066 100 0.21
6 Cadmium, Dissolved
Sampling Ste  No of Samples  Std Deviation Mean Maximum  Minimum
(ug/l., water)
SWo18 5 104 352 460 2.40
SW043 4 118 400 500 270
Swoss 7 111 438 500 200
SWosse 19 2221 844 100 00 140
SWo93 12 140 318 500 200
Sw102 6 3938 19 67 100 00 200
Swiis 5 054 278 330 200
Cadmium, Total
Sampling Ste  No of Samples  Std Dewviation Mean  Maximum Mnimum
(ug/L, water)
(mg/KG, sediments) SWO018 2 042 300 3.30 270
SW043 3 118 367 §00 2.70
SWo85 11 1005 8 81 3410 2.00
SWosse 19 2215 868 100 00 170
SWo93 18 141 358 580 200
SW102 6 3877 2105 100 00 200
Swi118 7 274 400 980 200
SEDO0? 8 030 083 130 040
SEDO10 1 N/A 050 050 050
SED118 5 031 102 150 068
SED120 5 051 109 190 056
Page 3ot 15 Status 28-Oct-92



TABLE 2.34 AeG
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES
A Trace Metals, Surface-Water Sites
7 Calcum, Dissolved

Samping Ste  No_of Samples  Std Deviation Mean Maximum Minimum

(ug/L, water)
SWo18 8 8206 43 7736250 8400000 59400 00
SW043 4 1792566 6697500 9280000 52500 00
SWo8s 7 17318 58 64600 00 94500 00 4030000
SWo86 22 1899848 7130455 1068000.00 3530000
SWo0983 16 2079875 82456.25 11600000 4140000
SW102 6 2432048 8761667 12800000 5750000
SW118 6 945334 5751667 8720000 46000.00

Calcium, Total
Sampling Ste  No of Samples Std Deviation Mean  Maximum Mmnimum

{ug/L, water)

(mg/KG, sediments) SWO018 5 10962 12 79560 00 8800000 6080000
SWo043 3 412593 59366 67 6320000 55000 00
Swoss 10 264950 49 198634.24 700000 00 42 40
SWose 22 2388844 66512.46 94100.00 7410
SWo093 23 26448 16 6342174 10800000 24000 00
SW102 6 26603.28 9986667 13700000 74400.00
SW118 9 2112188 5657778 10100000 2500000
SED009 8 551389 724375 1460000  1370.00
SEDO10 1 N/A 398000 399000  3990.00
SED118 6 198573 8670 00 12000 00 6730 00
SED120 5 1133529 16238 00 26300 00 303000

8 Cesium, Dissolved

Sampling Ste  No_of Samples  Std Dewviation Mean Maximum  Minimum

(ug/L,, water)
SWo18 8 231.19 332.50 500 00 50 00
SW043 4 175.00 41250 500 00 150 00
SWo85 6 1050.84 1583.33 2500 00 60 00
SWos86 20 928 37 821 15 2500 00 5000
SWo93 16 833 82 581 50 2500 00 5000
SW102 5 1074.20 579 40 2500 00 50 00
SW118 6 214 49 321 00 500 00 50 00

Cesium, Total
Sampling Ste  No_of Samples  Std Deviation Mean  Maximum Minimum

(ug/L,, water)

(mg/KG, sediments) SW018 5 244 68 23200 500 00 50 00
SW043 3 000 500 00 500 00 500 00
SWo85 9 995 60 1283.34 2500 00 010
SWos6 19 954 94 83263 2500 00 50 00
SwWos3 18 778 80 477 00 2500 00 50 00
SW102 6 989 48 482 83 2500 00 000
Swi1s 9 216 47 233.22 500 00 100
SEDO00S 9 5179 98 00 156 00 8 80
SEDO10 1 N/A 2700 2700 27 00
SED118 (-] 65 46 78 60 150.00 260
SED120 5 50.58 89.72 136.00 310
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A Trace Metals, Surface-Water Sites

9 Chromium, Dissolved

SURFACE-WATER AND SEDIMENT SITES

TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA

8TBL2-34 WK3

et

Sampling Ste  No of Samples Std Deviation Mean Maximum Minimum
(ug/L., water)
SWo18 8 206 453 6 90 200
SW043 4 245 695 1000 400
sSwoss 8 500 934 20 00 440
SWo086 22 20.22 11 47 100 00 200
SW093 15 4 64 675 19 40 200
SW102 6 37 04 2517 100 00 500
Sw118 6 585 703 18 50 200
Chromium, Total
Sampling Ste  No of Samples Std Deviation Mean Maximum  Minimum
(ug/t, water)
(mg/KG, sediments) SWO018 5 268 396 690 200
SW043 3 167 593 690 400
SwWoss 11 71.25 3985 24000 260
SWwoses 21 2363 15.24 100 00 200
SW083 23 2418 20 11 99 00 200
Swi02 6 3679 3283 100 00 6 00
SW118 9 43 56 3536 130 00 410
SEDO00S 8 407 610 11 80 130
SEDO10 1 N/A 470 470 470
SED118 6 200 808 11 30 580
SED120 5 4 47 916 15.20 480
10 Cobalt, Dissoived
Sampling Ste  No of Sampies Std Deviation Mean Maximum  Mmimum
(ug/L, water)
SWo018 8 2.20 384 7 30 200
SWo043 4 23.24 1515 5000 300
SWoss 8 2307 28 99 5000 370
SWo8é6 22 2571 1762 100 00 200
SWoe3 15 2133 1584 50 00 200
SW102 6 3679 3800 100 00 400
SwW118 6 131 352 590 200
Cobalt, Total
Sampling Ste  No_of Samples  Std Dewviation Mean Maximum  Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 074 252 3.60 200
SWo043 3 050 353 400 300
SWo085 11 3453 43 83 117 00 400
SwWo8é6 22 26.21 20.20 100 00 200
SW093 23 17 66 1599 5300 200
SW102 6 3303 43.23 100 00 400
SWi18 9 27 88 18 96 87 10 300
SEDOOS 8 207 550 820 240
SEDO10 1 N/A 540 5 40 5 40
SED118 6 3a7s 770 1500 470
SED120 5 267 544 9 60 2.20
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A Trace Metals, Surface-Water Sites

11 Copper, Dissoived

TABLE 2 34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

AV
SN W

L6

Sampiing Ste No of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
SWo18 8 377 4 90 1360 200
SW043 4 736 1160 2000 470
SWo85 8 953 17 41 2500 300
SWo86 21 21.22 1513 100 00 130
SW093 15 988 9.26 2500 200
SW102 6 3573 2873 100 00 340
Swi1is 6 428 533 1380 200
Copper, Total
Sampling Ste  No_of Samples  Std Deviation Mean  Maximum Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 690 734 19 00 200
SW043 3 074 5.27 610 470
sSwoss 11 9.23 2113 33.20 0.23
Swoss 21 2162 19 66 100 00 300
SwWo93 23 3214 28.27 120 00 200
SwWi102 6 417 46 63 100 00 980
SW118 9 62.28 43 30 192 00 200
SEDO09 8 403 10 40 1560 560
SEDO0O10 1 NA 042 042 042
SED118 6 938 16 90 3590 1110
SED120 5 272 13.88 18 50 1140
12 Iron, Dissolved
Sampiing Site  No_of Samples  Std Deviation Mean  Maximum Minimum
{ug/L, water)
Swo1s 8 105 22 120 99 240 00 850
SWo043 4 117 88 192 00 33000 42 00
SwWoss 6 3133 77 00 100 00 3330
SwWose 21 355 89 202.89 1320.00 1560
Swo93 16 223 46 192 89 750 00 6 00
SwW102 6 3253 92 32 127 00 31.80
sSwi1s 6 2753 6517 97 00 20 60
Iron, Total
Sampling Ste  No of Samples  Std Deviation Mean Maximum  Minimum
{ug/L, water)
(mg/KG, sediments) SWo018 5 190 14 280 40 480 00 2000
SW043 3 45575 924 33 1340 00 437 00
Swoss 11 7476358 3073345 253000 00 548 00
SWo86 22 472118 222707 21800 00 2700
Swoe3 23 2735887 1605222 110000 00 488 00
SW102 6 1684575 10354 00 44400 00 34400
SW118 9 5337181 3546056 156000 00 149 00
SEDO09 8 326237  9585.00 1450000  6130.00
SEDO10 1 N/A 528000 528000 528000
SED1t18 6 398280 1403333 2176000 10800 00
SED120 5 416839 1236400 1620000 5620 00
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TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES
A Trace Metals, Surface-Water Sites
13 Lead, Dissolved
Sampling Stite No of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
swois 8 052 130 240 080
SWO043 4 4.27 375 10 00 100
SWo85 7 1420 933 40 80 100
sSwWose 23 2037 7.24 100 00 090
Swo093 15 2541 8.23 100 00 040
SwW102 7 1045 643 3000 100
swit1s 6 0.26 1.23 150 100
Lead, Total
Sampling Site  No _of Sampies  Std Deviation Mean Maximum  Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 034 274 320 240
SWo43 3 078 220 270 130
Swoss 9 6 05 9 46 1950 380
SWo8é6 22 1097 802 5000 080
SWoe3 23 3444 28 81 100 00 070
SwW102 7 3157 18 14 80.20 300
SwWt1s 9 35.28 2566 10300 100
SEDO0S 8 676 1135 2180 250
SEDO10 1 N/A 760 760 760
SED118 6 284 16 18 2160 1360
SED120 5 2116 22.96 59 40 560
14 Lthium, Dissoived
Sampiing Ste  No_of Samples  Std Deviation Mean Maximum  Minimum
(ug/L, water)
Swo1s 8 113 6 40 810 430
SWo043 3 2086 763 10 00 630
Swoss 6 4145 7338 100 00 13 40
Swosé 21 4543 48 85 100 00 6 00
SWo093 16 4122 42,24 100 00 370
SW102 4 4274 73 00 100.00 10.20
SwWi1s 6 517 1185 2000 740
Lithwum, Total
Sampling Ste  No _of Samples  Std Deviation Mean Maximum Minimum
(ug/L, water)
{mg/KG, sediments) SWO018 5 167 7.22 840 430
SW043 3 287 697 1000 430
Swoss 9 50 36 89 55 178 00 011
SWos6 20 45 08 5156 10000 580
SWo0s3 18 11468 6077 500.00 580
SW102 4 2875 8243 100 00 39 90
SwW1t8 9 2458 2676 84 50 740
SEDO009 7 203 419 €90 180
SEDO10 0 N/A N/A N/A N/A
SED118 6 212 802 11.20 6 00
SED120 8 113 6 40 810 430
Page 7 of 15 Status 26-Oct-92
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h TABLE 2.34 ’5) e
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES
A Trace Metals, Surface-Water Sites
15 Magnesium, Dissoived
Sampling Ste No of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
Swo1s 8 180792 1515000 1770000 11500 00
SW043 4 274465 10257 50 14300 00 8250 00
SWosas 7 4806 68 9012 40 15600 00 16 80
SWo86 22 274467 1061500 15900 00 5480 00
SW093 16 726939 18655 63 27100 00 1000
SW102 6 4274303 4066667 12300000 10300 00
SW118 6 261738 1463333 1750000 11000 00
Magneswum, Total
Sampiing Ste  No of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 241392 15880 00 1770000 11700 00
SWo043 3 594 05 9000 00 9550 00 8370.00
SWos5 10 16538 83 20751 00 60800 00 9080 00
SWo86 22 3684 40 10935 45 21300 00 5560 00
SWo93 23 695013 16176 96 31000 0C 577000
SwW102 6 1007505 23266 67 3790000 1400000
SwW118 9 1183471 2025556 5000000 1200000
SEDo0S 8 81585 1494 00 2660 00 71300
SEDo10 1 N/A 248000 2480 00 2480 00
SED118 6 107 81 27367 457.00 189.00
SED120 5 753.34 2298 00 2920 00 1100 00
16 Manganese, Dissolvaed
Sampling Ste  No of Samples  Std Deviation Mean Maximum  Minimum
(ug/l., water) - - T
SWo18 8 3512 149 88 204 00 100 00
SW043 4 668 53 458 70 1450 00 680
SWo8s 8 79 52 3960 236 00 230
SWoss 22 28 11 49 67 106 00 1010
SW093 16 414 43 555 66 1420 00 76 70
SW102 7 3838 3354 100 00 110
Swi1s 6 778 13.22 26 60 540
Manganese, Total
Sampling Ste  No_of Samples  Std Deviation Mean Maxmum  Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 2045 148.00 170 00 120 00
SW043 3 18272 188 73 408 00 46.20
SWo8s 11 1068 39 53770 2930 00 1130
SWose 22 60.27 68.23 281 00 14.20
SWo083 23 47418 620 90 2100 00 8780
SW102 5 739 42 408 72 1730 00 3870
Swi1s8 9 1195 51 72174 3640 00 750
SEDoOoOS 8 479 80 742.25 1700 00 241.00
SEDO10 1 N/A 340 00 340 00 340 00
SED118 6 107 61 27367 457 00 188 00
SED120 5 93 46 187 04 338 00 84.20
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A Trace Metals, Surface-Water Sites

17 Mercury, Dissoived

TABLE2 34

SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

8TBL2-34 WK3

/%
G|

Sampling Site No of Samples Std Deviation Mean Maximum  Minimum
{ug/L, water)
SWo18 8 000 0.20 020 020
SWo043 4 003 0.22 0.26 0.20
SWo8s 7 007 0.24 034 0.20
SwWose 22 017 025 100 020 ‘
SWo93 15 010 0.20 054 010
SW102 7 005 0.22 034 0.20
Swi18 6 000 0.20 020 0.20
Mercury, Total
Sampling Ste No_of Sampies  Std Deviation Mean Maximum Minimum
(ug/L, water)
{mg/KG, sediments) SWO018 5 000 0.20 0.20 020
SWo043 3 000 0.20 020 020
Swoses 11 007 0.25 039 0.20
SWo086 23 019 0.25 110 020
SwWo093 21 008 0.21 0 40 o110
SW102 7 009 0.25 043 0.20
Swii1s 9 007 0.22 041 0.20
SEDO09 9 006 013 027 009
SEDO10 1 N/A 011 011 011
SED118 7 016 0.20 050 010
SED120 5 003 011 016 ¢ o8
18 Molybdenum, Dissolved
Sampiing Ste  No of Samples  Std Deviation Mean Maximum  Minimum
(ug/L, water)
Swo1s 8 3.29 655 1090 300
SWo043 4 45 69 3153 100 00 6.20
SWos5 6 4079 7417 100 00 1000
SwWose 21 44 80 50 50 100 00 220
SWo093 16 4217 47 19 100 00 300
SW102 4 47 10 60 45 100 00 6 80
Swiis 6 3.35 5.98 10.90 200
Molybdenum, Total
Sampiing Ste  No_of Samples  Std Deviation Mean Maximum Minimum
(ug/L, water)
(mg/KG, sediments) SWO18 5 430 646 11 40 300
SWo043 3 263 8563 10 90 570
SwWoss 9 46 94 89 12 167 00 010
swose 21 4585 5365 100 00 200
Swog3 18 23033 88 56 1000.00 3.00
SW102 4 47 10 60 45 100 00 680
sSwiis 9 884 1207 26 00 200
SEDO009 8 199 360 790 130
SED010 1 N/A 1100 1100 1100
SED118 (-] 227 293 7.20 086
SED120 5 050 240 310 1 80
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A Trace Metals, Surface-Water Sites

19 Nickel, Dissolved

TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

2/7
2060

8TBL2-34 WK3

Sampiing Site  No_of Samples  Std Deviation Mean Maximum Mmmmum
(ug/L, water)
SWo18 8 415 836 1470 390
SWo043 4 1602 16 90 40 00 390
Swoss 7 1673 27 86 40 00 6 00
SwWosé6 19 2393 1986 100 00 380
SWo093 15 1536 1593 40 00 400
SW102 6 3550 3500 100 00 400
Swi1s 6 527 842 1470 390
Nickel, Total
Sampiing Ste  No_of Samples  Std Deviation Mean Maximum Mmimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 473 752 1470 390
SW043 3 540 9.20 1470 390
SwWoss 1" 79 32 49 18 284 00 014
SWos6 19 23 99 2395 100 00 380
SWo093 23 2458 25.63 100 00 400
SW102 6 3227 44 08 100 00 790
Swi1s [} 58 06 4227 183 00 3980
SEDO09 8 4.20 833 14 80 320
SEDO10 1 N/A 430 430 430
SED118 6 522 1407 2430 10 80
SED120 5 6.27 11.24 1870 260
20 Potassium, Dissolved
Sampling Ste  No_of Samples  Std Dewiation Mean  Maximum Mmimum
{ug/L, water)
SWo18 8 640 19 275125 4150 00 210000
SWo043 4 1018 15 1997 75 338000 991 00
Swoas 7 291172 1891429 2530000 16800 00
SWo8se 22 194147 543318 1240000 274000
SWo83 15 79000 3976 00 500000 281000
SwW102 6 331900 935000 1330000 372000
SW118 6 57985 221500 300000 146000
Potassium, Total
Sampiing Ste  No of Samples Std Deviation Mean Maximum Minimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 106273 328000 470000 2000 00
SWo043 3 355.01 1693 33 205000 134000
SWoss 10 1530870 2517000 6220000 14300.00
SWoss 22 187020 5468 18 1200000  2750.00
SWo093 23 347098 555217 18000.00 1620 00
SwW102 6 478243 1110500 1700000 416000
swiis 9 552095 6022.22 1720000 170000
SEDO0OS 8 448 67 939 88 1510 00 402 00
SEDO10 1 N/A 550 00 550 00 550 00
SED118 6 41534 1315 00 2130 00 1000 00
SED120 5 40738  1380.20 1730 00 791 00
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TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES
A Trace Metals, Surface-Water Sites
21 Selenium, Dissolved
Sampling Ste  No of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
SW018 8 144 2.26 400 110
SW043 4 318 298 770 110
SWo8s 8 190 391 600 100
SWose 238 265 426 1000 180
SWo093 16 495 4 89 18 40 100
SW102 7 315 5T 1000 200
SW118 6 118 172 400 100
Selenium, Total
Sampiing Ste  No_of Samples  Std Deviation Mean Maximum Mimmum
(ug/L, water)
(mg/KG, sediments) SWO018 5 159 284 400 110
SW043 3 052 140 200 110
SWoss 11 378 495 1500 130
SWoss 23 293 442 1000 130
SW093 23 483 3.97 20 00 100
SW102 7 443 743 1500 200
SW118 9 4 50 3.26 1500 100
SEDO009 8 008 026 035 010
SEDO10 1 N/A 004 004 004
SED118 6 0.25 051 094 031
SED120 5 016 036 061 0.23
22 Silicon, Dissolved
Sampling Ste  No _of Samples Std Deviation Mean Maximum  Minimum
(ug/L, water)
SWo18 9 957 64 6143 33 7480 00 4450 00
SW043 2 417 19 7865 00 8160 00 7570 00
Swoss 1 N/A 3000 00 3000 00 3000 00
SWo086 8 996 71 6286.25 7510 00 4430 00
SWo93 10 1141 85 6002 00 7450 00 3720 00
SW102 0 N/A N/A N/A N/A
Swi1s 8 1255 31 5141.25 6140 00 2580 00
Silicon, Total
Sampiing Ste  No_of Samples  Std Deviation Mean  Maximum Minimum
{(ug/l,, water)
(mg/KG, sediments) SWO018 3 58534 546333 592000 478000
SW043 2 94045 830500 897000 764000
SWo85 1 N/A 4380 00 4380 00 4380 00
SWo86 3 59102 528000 596000 489000
SW0983 5 1970 16 6132 00 9070 00 411000
Sw102 0 N/A NA N/A N/A
sSwi1s 4 145208 434000 600000 250000
SEDO09 5 189 32 38040 689 00 24100
SEDO10 0 N/A N/A N/A N/A
SED118 4 5§52 37 71250 1320 00 21400
SED120 4 44072 661 00 1180 00 168 00
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A Trace Metals, Surface-Water Sites

23 Silver, Dissolved

TABLE 2.34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

2/%0 J

Sampiing Stte No_of Sampies Std Deviation Mean Maximum  Minimum
(ug/L, water) r
SWo18 8 194 429 680 200
SW043 4 314 545 1000 300
SWoss 8 833 1058 30 00 240
SWo086 22 2082 10 67 100 00 200
SW083 15 316 549 1000 200
SwW102 6 3736 26 33 100 00 200
SWi1s 6 161 422 6 50 200
Silver, Total
Sampling Site No of Samples Std Deviation Mean Maximum Minimum
{(ug/L, water)
{mg/KG, sediments) SWO018 5 151 356 500 200
SWo043 3 101 393 500 300
SWo085 11 3075 2059 11100 600
SW086 22 2077 1093 100 00 200
SW083 23 256 484 10 00 200
SW102 6 3707 2672 100 00 430
sSw118 (] 130 376 500 200
SEDO0OS 8 039 0985 160 055
SEDO10 1 N/A 110 110 110
SED118 6 on 141 230 044
SED120 5 100 155 310 059
24 Sodium, Dissolved
Sampiing Ste  No of Samples  Std Deviation Mean  Maximum Mmnimum
(ug/L, water)
SwWo18 8 381838 2980000 3710000 26000 00
SWo43 4 378990 2065000 2610000 17400 00
SwWoss 6 93181 44 14410000 33400000 9780000
SWo86 22 8898 94 39045 45 §3700 00 20300 00
SWo083 16 1402054 44700 00 8480000 22000 00
SW102 6 60306.23 10858333 21900000 58300 00
swi1s 6 4941 93 34566 67 4140000 30000 00
Sodium, Total
Sampiing Ste  No_of Samples  Std Deviation Mean  Maxmum Mmnimum
(ug/L, water)
(mg/KG, sediments) SWO018 5 294143 3228000 3680000 29000 00
SW043 3 896.29 1883333 1940000 1780000
SWo08s 10 7132529 13912000 29500000 8270000
SWo86 22 956089 3807273 5060000 1820000
SW093 23 18244 69 3233043 87400 00 8800 00
SW102 6 47032.50 100900 00 18100000 6020000
Swiig 9 1148140 3180000 5110000 16000 00
SEDO0S 8 88 48 155.26 298 00 60 30
SEDO10 1 N/A 54 00 54 00 54 00
SED118 6 120786 23333 402 00 11200
SED120 5 289 05 407 80 742 00 11300
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A Trace Metals, Surface-Water Sttes

25 Strontium, Dissolved

TABLE 2 34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

22/
26

8TBL2-34 WK3

Sampiing Ste  No _of Samples Std Deviation Mean Maximum Minimum
(ug/l, water)
SWo018 8 48 21 430 88 480 00 336 00
SW043 3 1863 237 67 23900 236 00
SWo85 7 259 08 505 00 1000 00 263 00
SWo086 22 272 92 457 55 1000 00 170 00
SW083 16 24371 590.25 1000 00 243 00
SW102 6 308 88 630 00 1070 00 34300
Swi1s 6 59 43 360 83 422 00 289 00
Strontium, Total
Sampling Site  No of Samples  Std Deviation Mean Maximum  Minimum
(ug/L, water)
(m@/KG, sediments) SWO18 5 58 97 440 00 480 00 336 00
SWo043 3 153 237 67 239 00 236 00
SWos85 10 529 06 769 80 1770 00 32100
SwWosse 21 275 56 472 38 1000 00 172 00
SwWos3 18 21192 456 11 1000 00 140 00
SW102 6 216 57 64517 980 00 425 00
SW118 9 149 59 389 00 739 00 190 00
SEDO00S 8 16 88 26 71 49 90 550
SEDO10 1 N/A 1500 1500 1500
SED118 6 14 01 46 35 74 80 3810
SED120 5 18 80 45 84 64 80 18 50
26 Thallium, Dissolved
Sampling Ste  No of Samples Std Deviation Mean Maximum Mmimum
(ug/L, water)
SWo18 8 1 31 21 500 100
SW043 4 4.21 370 10 00 140
SwWoss 8 103 91 43 05 300 00 100
SWoss 23 635 567 3000 100
SWoe3 15 448 5.20 1500 060
sSW102 6 11976 55 67 300 00 100
SW118 6 546 387 1500 140
Thalhum, Total
Sampling Ste  No_of Samples  Std Deviation Mean Maxmum Mnimum
(ug/l., water)
(mg/KG, sediments) SWO018 5 1.27 178 400 100
SW043 3 035 180 200 140
SWo08s 10 92 98 3563 300 00 100
SWo86 23 648 573 3000 100
Swos3 23 294 284 1000 100
SW102 6 11976 5567 300 00 100
SW118 9 077 180 300 100
SEDO09 8 443 205 1300 027
SEDoO10 1 N/A on 011 011
SED118 6 039 061 140 041
SED120 5 014 043 oe1 0.28
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TABLE 2 34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

A Trace Mstals, Surface-Water Sites

27 Tin, Dissolved

Sampiing Ste  No_of Samples  Std Deviation Mean Maximum  Minimum
(ug/l., water)
SWo18 8 1194 2170 38 90 10 40
SWo043 3 3.35 26 13 3000 24.20
SWoss 6 3062 87 50 100 00 25 00
SWo86 21 39.24 64 19 100 00 1100
SW093 16 3897 44 69 100 00 1100
SW102 4 40 89 64 73 10000 2500
SW118 8 1194 2170 38 90 1040
Tin, Total
Sampiing Ste  No _of Samples  Std Deviation Mean Maximum  Mminimum
{ug/L, water)
(mg/KG, sediments) SWO018 5 655 1708 24 20 1100
SW043 3 335 2613 3000 2420
SWo8s 9 44 59 7057 100 00 010
SWo86 21 38 43 68 41 100 00 1100
SwWo93 18 464 06 144 65 2000 00 11 00
SW102 4 40 62 65 00 100 00 2500
! SW1t18 ] 27 14 3109 94 60 12 00
SEDO00S 7 249 717 1070 370
SEDO10 0 N/A N/A NA N/A
| . SED118 6 743 11.23 2490 290
SED120 5 543 696 14 80 008
28 Vanadium, Dissolved
Sampling Ste  No of Sampies  Std Deviation Mean Maximum Minimum
(ug/L, water)
SWo18 8 218 363 6 50 200
SW043 4 1083 893 25 00 200
SWo85 8 22 83 28 69 50 00 540
Swosas 21 25 58 1913 100 00 200
SW083 15 20 61 1713 50 00 200
sSwi102 6 3708 37.23 100 00 600
SW11s 6 250 443 8.20 2.00
Vanadium, Total
Samping Ste  No of Samples  Std Deviation Mean Maximum  Mmimum
(ug/L,, water)
{mg/KG, sediments) SWO018 5 165 274 570 200
SW043 3 203 433 5§70 200
SWoss 1 198.27 117.27 677 00 810
SWO086 20 26 61 23 85 100 00 2.10
SWos3 23 59 65 44 87 250 00 390
SW102 6 50 83 60 48 140 00 1000
SW118 9 106 61 78.21 305 00 200
SEDO009 8 843 16.26 2760 670
SEDO10 1 N/A 1300 1300 1300
SED118 6 885 2607 42 40 1750
SED120 5 942 25 62 3790 1230
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| TABLE 2 34
SUMMARY STATISTICS - SELECTED TRACE METALS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

A Trace Metals, Surface-Water Sttes

29 Zinc, Dissolved

Sampling Stte No of Samples Std Deviation Mean Maximum  Minimum

{ug/L, water)
SWo018 8 7 91 1305 27 00 4 30
SW043 4 230 18 138 35 483 00 1020
sSwoss 7 2583 26 63 8250 540
‘ SW086 22 5077 72.27 21900 490
‘ SwWo03a3 16 70 13 4277 237 00 300
sSwio02 6 128 83 13350 34900 16 80
sSwi1s 6 10176 50 38 258 00 330

Zinc, Total

Sampiing Ste  No of Samples Std Deviation Mean Maximum  Minimum

(ug/L, water)
(mg/KG, sediments) SWO018 5 831 16 42 24 60 500
SW043 3 2385 2357 50 60 550
SwWoss 11 868 94 528 10 2460 00 45 40
SwWose 22 331.23 288 91 1540 00 7.20
SWo093 23 21795 204 84 750 00 3100
SW102 6 1593 00 1052 55 4240 00 4130
r SwWi18 7 14035 94 96 380 00 430
SEDO0S 8 48 65 87 49 158 00 3210
. SED010 1 N/A 2300 2300 2300
SED118 6 2283 6715 111 00 49,60
SED120 5 2122 80 50 102 00 47 40
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GROSS ALPHA - DISSOLVED

TABLE 2.35

SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

(PG - Water)

GROSS ALPHA - TOTAL

(PCHI- Water)
(pCifg  Sediment)

8TBL2-36.WK3

2 Zy
2

Sampling Ste No of Samples Std Deviation Mean Maximum Minimum
SWo18 2 2666 4 810 6 695 2924
SWo043 4 1666 3050 5500 2000
SWO0s6 13 3829 4602 16 120 0142
SWo5s8 13 4 856 6321 17070 23862
SwWos4 7 1759 4 367 6781 2000
Swoss 1 N/A 13 100 13100 13100
SW086 9 1472 2492 4 9800 0000
SWo083 6 5 989 6766 18 860 3000
Swi02 2 16 285 14 905 26 420 3390
SW118 6 1454 2935 5709 1820
sSwi22 7 3041 4 660 10 000 1183
SWi124 2 3520 7 500 10 000 5000
Sampling Stte No of Samples Std Deviation Mean Maximum Minimum
SWo18 0 N/A N/A N/A N/A
SWo043 1 N/A 6 000 6 000 6 000
SW056 23 41517 19.281 200 000 -0.021
SWos9 18 75 954 33518 310000 -0.300
SwWos4 8 9 666 6819 30 400 1800
Swoss 5 94713 89 308 240 000 8 600
SWo86 17 10 069 7 450 44 000 1100
SWo93 16 20125 18 687 74 970 3520
SwW102 2 53075 48 760 86.290 11.230
SW118 8 27 326 18 028 79.000 -0 084
SWi122 2 0159 2313 2.425 2.200
SW124 0 N/A N/A N/A N/A
SED009 7 21 881 18 488 67 000 4.200
SEDO10 1 N/A 10 000 10 000 10 000
SEDO11 8 11943 14 567 36 000 0 400
SEDO12 2 354 26 50 29 00 2400
SED118 5 9073 12170 28 000 5.212
SED120 3 3549 5936 9 551 2457
SED124 2 3430 11 890 14 320 9 470
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GROSS BETA - DISSOLVED

TABLE 2.35

SUMMARY STATISTICS - SELECTED RADIONUCLIDES, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

(PCH - Water)

GROSS BETA - TOTAL

(pCA Water)
(pCilg Sediment)

8TBL2-36.WK3

Sampling Stte No of Samples Std_Deviation Mean Maximum
SwWo18 2 3948 8 948 11740
SW043 4 1977 4 900 7 800
SWo56 13 2390 6 062 12.290
SW059 13 3012 4748 11 000
SWos4 7 1960 6510 10 580
Swoss 1 N/A 43 300 43 300
Swosé 10 1390 5470 7.200
SWo083 7 2938 8 668 13520
Sw102 2 0 566 24 300 24700
Sw118 6 2747 4861 10.230
SW122 7 32863 17 498 92 000
SW124 2 707 10 000 15 000
Sampling Site No_of Samples Std_Deviation Mean Maximum
SWo18 0 NA NA N/A
SWo043 1 N/A 5 000 5 000
SW056 23 16 517 12616 79 000
SWo59 17 81903 34 617 340 000
Swos4 7 5513 7 969 19.200
SWoss 5 63 060 61436 170 000
Swose 16 € 706 10173 33 000
SWo093 16 21650 23 129 87 830
SW102 2 22917 37765 53 970
SW118 8 36 312 23 466 110 000
SW122 2 0737 7 921 8 442
SW124 0 N/A NA N/A
SEDO009 7 5687 27 481 38 000
SEDO10 1 N/A 28 000 28 000
SEDO11 8 10039 20 543 32 000
SED012 2 1131 14 00 2200
SED118 5 6 199 27.396 37 000
SED120 3 124 669 96 447 240 400
SED124 2 4900 29 480 32940
Paoe 2 of 2

224
260

Minimum

6156
3400
1703
-2 000
4780
43 300
3 868
4701
23 900
3005
1825
5000

Minimum

NA
5000
-0 630
0.500
2200
13700
4700
7480
21 560
1782
7 400

23 030
28 000
-0 300

600
19 780
23 880
28010



SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA

TABLE 2.36

SURFACE-WATER AND SEDIMENT SITES

Ntrate/Nitrite

sw=mgn  Sampiing Site No of Samples  Std Deviaton Mean Maxmum Minimum

SED = my/kg
Swo18 6 048 160 210 089
SwWo43 5 832 767 2214 210
swoss 15 7131 7182 247 91 1500
SWo093 24 208 298 830 040
SwW102 9 1915 18 61 68 62 4 80
Sw118 13 061 045 180 002
SEDO009 10 107 74 48 53 345 31 110
SEDO10 1 N/A 2000 20 00 2000
SEDO11 9 1221 563 38 10 060
SED118 5 189 346 6.30 140
SED120 3 79 85 77.30 16300 5.00

Orthophosphate

swamgn SamphngSite  No of Samples  Std Deviation Mean Maximum Miimum

SED = NA
SWo18 7 001 005 005 002
SW043 2 000 005 005 005
SW085 0 N/A N/A N/A NA
SW093 12 002 004 007 001
SW102 1 NA 004 004 004
Swi18 10 002 003 005 00
SEDO009 0 N/A N/A N/A N/A
SEDO10 0 N/A NA N/A NA
SEDO11 0 N/A N/A N/A N/A
SED118 o] N/A N/A N/A N/A
SED120 0 N/A N/A N/A N/A

Phosphate

sw=mpn Samphng Ste  No of Samples  Std Dewiaton Mean  Maxmum  Minimum

SED = VA
SWo18 0 N/A N/A N/A NA
SW043 2 003 004 006 002
SWoss 0 NA N/A N/A NA
SWos3 11 0.25 012 084 001
Swi02 1 N/A 018 018 018
SWw11s 4 001 002 004 0.01
SED009 0 N/A N/A N/A N/A
SEDO010 0 N/A N/A N/A N/A
SEDO11 0 N/A N/A N/A N/A
SED118 0 N/A N/A N/A N/A
SED120 0 N/A NA N/A N/A

STBL2-36WK3 Pace 10l4
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TABLE 2.36
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

Phosphorus

swemgn SampingSite No of Samples  Std. Deviation Mean  Maxmum Minimum

SED = NA
SWo18 6 0.28 017 074 005
SWo043 2 001 006 007 005
SWo085 0 N/A N/A N/A N/A
SWo093 10 033 018 110 001
SWi02 0 /A N/A N/A N/A
SWi18 7 001 008 006 004
SEDO009 0 N/A N/A N/A N/A
SED010 0 N/A NA NA N/A
SEDO11 0 N/A N/A N/A N/A
SED118 0 N/A N/A N/A N/A
SED120 0 N/A N/A NA NA

CBOD;

sw=mgn SampingSite No of Sampies Std Deviation Mean  Maximum Minimum
SED = NA

SWo1t8 4 052 628 690 580
SW043 4 14 50 16 65 29 50 380
SwWoss 0 N/A N/A N/A N/A
SW083 2 007 755 760 750
Swi02 0 NA N/A NA NA
sSwi1s 3 057 5§37 600 490
SEDO00S 0 N/A N/A NA N/A
SEDO10 0 NA NA N/A N/A
SEDO11 0 N/A N/A NA N/A
SED118 0 N/A N/A N/A N/A
SED120 0 NA NA N/A N/A

Total Organic Carbon

swamyt SampingSite No of Samples  Std. Deviation Mean  Maximum Minimum
SED = NA

sSwo18 7 081 370 460 200
SWo43 4 041 350 390 310
SWo8s 0 N/A N/A N/A NA
SWog3 6 119 408 530 300
SWi02 0 N/A NA N/A N/A
SW118 3 042 443 490 410
SED009 0 N/A N/A NA N/A
SEDO10 0 N/A N/A N/A NA
SEDO11 0 NA NA N/A N/A
SED118 0 NA N/A N/A N/A
SED120 0 N/A N/A N/A N/A
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SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

Qi and Grease

TABLE 2.36

sw=mpt Samping Site No of Samples  Std Dewiaton Mean  Maximum Minimum

SED = N/A
Swois 6 262 730 12.20 530
SWo043 3 103 587 7 00 500
SWoss 11 96 40 3036 321 00 100
SWo83 14 343 366 1160 030
SW102 8 154 46 5674 439 00 100
Swi1s 8 3.25 583 8.20 030
SEDO0S 0 NA N/A N/A NA
SEDoO10 0 N/A N/A N/A N/A
SEDO11 2 42426 130000 1600 00 1000 00
SED118 0 N/A N/A N/A N/A
SED120 0 N/A N/A N/A N/A

Bicarbonate as CaCO,

swamgt  Samphng Site  No of Samples  Std. Deviation Mean  Maximum Minimum

SED = mg/kg
SWo18 6 5428 22733 288 00 145 00
SW043 3 4466 16333 21000 121 00
SWo85 11 226.32 34273 1000 00 130 00
SWo0e3 16 10776 17188 31000 50 00
SW102 8 8283 25300 410 00 12000
SW118 13 7485 15400 250 00 5700
SED0OS 8 25337 33375 620 00 100 00
SEDO10 0 N/A N/A N/A N/A
SEDO11 6 1703 08 285167 4800 00 440 00
SED118 0 N/A N/A N/A N/A
SED120 1 N/A 27000 270 00 270 00

Sultate

swamgn Sampiing Site  No of Samples  Std. Deviation Mean Maxmum Minimum

SED = NA
SWo18 6 4.24 3450 40.20 29 00
SWo43 4 1580 4075 54 00 18 00
Swoss 11 18.22 54 18 95 00 28 00
SWo83 26 24.26 3496 120 00 8 00
sSwi102 8 4962 11825 219 00 6100
SWi18 13 639 17 88 29 00 9 00
SEDO09 1 N/A 28900 289 00 289 Q0
SEDO10 1 N/A 26 00 26 00 26 00
SEDO11 1 NA 17300 17300 173 00
SED118 0 N/A N/A N/A N/A
SED120 0 N/A N/A N/A N/A
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TABLE 2.36
SUMMARY STATISTICS - SELECTED WATER QUALITY PARAMETERS, OU8 AREA
SURFACE-WATER AND SEDIMENT SITES

Chionde

swa=mgn SamplingSite No of Samples Std Dewviabon Mean Maximum Minimum

SED = NA
SWo18 5 1079 54 24 67 00 40 30
SW043 4 617 22.23 26 00 1300
SwWoss 11 2278 43 09 8500 1000
SWo093 26 3156 40 37 160 00 8 00
SW102 8 3837 74 41 142 00 22 00
sSw11s8 13 23 42 38 57 8300 17 00
SED002 1 NA 13900 139 00 139 00
SEDO10 1 NA 1100 1100 1100
SEDO11 1 NA 21000 21000 21000
SED118 0 NA N/A N/A N/A
SED120 0 N/A N/A N/A N/A

Fluoride, Soluble

sw=mgn SampiingSite No ofSamples Std Deviation Mean  Maximum Minimum

SED = NA
SWo18 6 006 054 064 048
SW043 3 004 031 036 0.28
swoss 0 N/A N/A N/A N/A
SW102 2 004 077 080 074
Swiis 6 005 046 053 039
SEDO0g o] N/A N/A N/A N/A
SEDO10 0 NA N/A N/A N/A
SEDO11 0 NA NA N/A NA
SED118 0 N/A N/A N/A N/A
SED120 0 NA N/A N/A N/A

Total Dissolved Solids

sw=mgh SamplngSite No of Sampies  Std. Deviation Mean  Maximum Minimum

SED = NA
Swo1s 6 1909 36800 396 00 35000
SW043 4 85.09 339.50 450 00 258 00
Swoss 1 30097 73727 150000 44000
SwWoe3 26 17662 31688 680 00 100 00
SW102 7 191,17 57414 91000 28000
Swiis 13 8919 25908 37200 130 00

Specific Conductvity

sweumo SamphngSite No of Samples  Std Deviation Mean  Maximum Minimum

SED = NA
Swo1s 0 N/A N/A N/A N/A
Swo43 Y N/A N/A N/A N/A
Swoes 1 N/A 163000 163000 163000
SWoe3 0 N/A N/A N/A N/A
SW102 1 NA 101900 101900 101900
sSwi1s 0 N/A N/A N/A N/A

8TBL2-96WIK3 Paced ol 4 Status: 28-Oct-02




ITHSS CLUSTERS AND CONSTITUENTS FOR
SURFACE-WATER AND SEDIMENT ANALYSIS

TABLE 2.37

Cluster No.

—

THSSs

Constituents

Water Shed

135

North Walnut Creek

1502

North Walnut Creek

1507

North Walnut Creek

151

North Walnut Creek

188

North Walnut Creek

Total

118.1

North Walnut Creek

137

North Walnut Creek

138

0

North Walnut Creek

1391 (N)

North Walnut Creek

1391 (S)

North Walnut Creek

139.2

North Walnut Creek |}l

144

North Walnut Creek ‘

150 1

North Walnut Creek

1503

North Walnut Creek

1506

North Walnut Creek

1507

North Walnut Creek

150 8

>>>>>>nww§uu

North Walnut Creek

1631

>
&

North Walnut Creek

1632

>

North Walnut Creek

:
:

hm

1182

South Walnut Creek

123.1

South Walnut Creek |l

1504

South Walnut Creek

1507

South Walnut Creek |

172

South Walnut Creek

173

South Walnut Creek

184

South Walnut Creek

Total

erPBEEPPPIP

A - Radionuclides

Phase I RFI/RI Work Plan
Opersble Usit No. 8

B - Trace Metals

C - Inorganics

D - Volatile Organcs

December 1, 1992
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ENVIRONMENTAL MANAGEMENT PROGRAM Manual 21100-WP-0U8.01

Phase I RFI/RI Work Plan Section No.: 3.0,REV. 32

Operable Unit 8 Page: 1of8 30 /o /6/94 e
700 Area Effective Date: ~December-1,-1992

Approyed By

], M M (0/1'%/ Ay~ %‘ NATAL
Vémger, Rgm7(muon Programs RFI Project MantaSer

3.0 ROCKY FLATS PLANT CHEMICAL SPECIFIC BENCHMARKS

Tables 3.1 through 3.4 provide a prelminary identification of potental Chemical-specific
Benchmarks for groundwater and surface water at RFP Chemuical-specific Benchmarks for soil
have not been developed at tus time EPA analytical methods and detection himits have been
specified for soil analyses to obtain data of the highest quality with the lowest possible detection
Iimits The Benchmarks included 1n this section were developed for the entire Rocky Flats Plant
site and are not specific to OU8 Site specific ARARs will be developed as the imtial step of
the Correcuve Measures Study for OU8 As vahidated data become available from RFI/RI
investigations obtained pursuant to this Work Plan, the Benchmarks will be reevaluated in
accordance with Chapter Three, Part 15 of the IAG (DOE, 1991) The site-wide Benchmarks
included 1n this work plan are not intended for use 1n establishing cleanup goals, however, they
will be used to establish RFI/RI analytical detection limits Cleanup criteria for OU8 will be site
spectfic and shall be based on results of an environmental and human-based Risk Assessment

The Colorado Department of Health and the Environmental Protection Agency have advanced
the concept of establishing ARARs on a site-wide (all Rocky Flats OUs) basis The DOE, on
the other hand, behieves that ARARs should be established on a site- (OU-) specific basts so that
OU-specific knowledge and individual site characteristics can be considered 1n the process. This
OU by OU approach 1s consistent with the NCP and EPA gmdance. In order to meet the
agencies needs, a list of Chemucal Specific Benchmarks has been developed This 1s a master
list of possible contaminants which may be present across the entire Rocky Flats Plant site  This

Phase I RFURI Work Plan Final
Opersble Unit No 8 3-1 December 1 1992
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Iist provides 1dentification of the compound, a histing of federal and state regulations that may
apply to that compound, the Practical Quantitation Limit (PQL), which 1s the level at which the
amount of analyte can be rehably measured, and the method of analysis which the PQL is based

upon

In some cases the Mimimum Detection Limit (MDL) 1s Iisted instead of the PQL. The MDL 1s
the lowest concentration at which the analyte can be detected but not necessarily measured.

Rocky Flats has been following the historical CERCLA/RCRA procedure of utilizing transitional
EPA Contract Laboratory Program (CLP) Routine Analyucal Service (RAS) protocol for Phase
1 study This methodology 1s described as a managed approach whereby*

1 The benchmark table will be used 1n the Phase I investigations 1n conjunction with
the CLP-RAS analytical methods to scope the 1mtial RFI/RI investigation®,

2. Following receipt and analysis of all field investigation data, a weight-of-evidence
evaluation will be used to assess the adequacy of the analytical program relative
to study objectives’.

CLP-RAS methods are the workhorses of the hazardous waste industry Collectively, a full CLP-RAS suite
mcludes 126 orgamic (and a specified number of Tentauvely Identified Compounds (TICs), and 25 morganic
compounds Standard radiochemustry analysts mcludes 12 radioisotopes These broad-brush methods
provide a reasonable trade-off between specifiaty (the number of compounds detectable) and sensivity
(detection imuat) It 1s standard practice to utthze CLP-RAS methods 1n the first phase of a study where
contarmnant identification 15 emphasized more than quantitation  Following 1dentification of contaminants
of concemn, follow up sampling and analysis with a more sensiuve method can be performed if quantitaton
1s stll an 1ssue  This step-wise methodology was used mn the OU1 881 Hillside Phase I study and the
OU2 903 Pad and East Trenches, Phase II study

The weght-of-evidence evaluation will consider factors such as the number of detections of specific
chemicals, observed concentration range, fate and transport charactenstics, their occurrence-distnbution and
concentration reiative to overall site nsk, as well as likely ARAR determmation,

Phase I REURI Work Plan Fial
Operable Unit No 8 3-2 December 1, 1992
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3 If the weight-of-evidence evaluation suggests that a particular compound or group

of compounds warrant further assessment at lower quantitation himits, then follow
up samphng and analysis with Special Analytical Services (SAS) will be

performed as necessary

Site-wide Benchmarks represented in Table 3.1 through 3.4 were developed from the following

sources’

CDH, Water Quahty Control Commussion (WQCC), groundwater standards;

Safe Drinking Water Act, Maximum Contammant Levels (MCLs), surface water
and groundwater;

Clean Water Act (CWA), Ambient Water Quality Criteria (AWQC), potentially
applicable to surface water and groundwater,

RCRA, Subpart F, Groundwater Concentration Limits (40 CFR 264.94),
groundwater standards, and

CDH, WQCC proposed statewide and classified groundwater area standards.

In instances where Benchmarks have not been proposed for a particular chemical or for a
particular type of investigative method, EG&G’s General Radiochemistry and Routine Analytical
Services Protocol (GRRASP) or other approprniate laboratory procedures will be considered as
the practical quantitation hmits and will be apphed

Phase I RFURI Work Plan Final

Operable Unit No. 8

33 Deceeber 1, 1992
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TABLE 3.1
BENCHMARKS
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4.0 RCRA FACILITY INVESTIGATION/REMEDIAL INVESTIGATION TASKS

41 TASK 1 - PROJECT PLANNING

Project planming will include numerous activities as part of the implementation of the Phase I
RFI/RI for OU8 1n addition to those outlined in this Work Plan. Actvities undertaken for
development of this Work Plan has included reviews of previous investigations and site
characterization data, historical aenal photographs and maps, evaluation of exisung data, and
review of other related documents. Results of this review are presented 1n Section 2.0 of this
Work Plan. Additionally, results of this review have been utilized 1n developing Section 3.0 -
Chemaical-Specific Benchmarks, Section 5.0 - DQOs, and Section 6.0 - FSP. Pnor to field
1nvestigations, 1t 1s necessary to complete the review of the existing data, including plant records
and plans, available aerial photographs, and new data which will become available after
preparation of this Work Plan.

Ongoing site studies at RFP of surface water and sediments, groundwater, geology, background
geochemistry, and ambaent air may provide data that have bearing on the mnvestigations in the
700 area These data will be compiled and evaluated duning the project planning activities. Data
from nvestigations at overlapping OUs (e.g., OU4, 6, 9, 10, and 14) will also be reviewed. If
available data from ongomng 1nvestigations meet the requirements of the Phase I FSP, the samples
proposed 1n Section 6.0 need not be collected again,

It 1s important to emphasize that project planning and coordination will be required throughout

implementation and duration of the Work Plan to accommodate any unforeseen developments.
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Two project planning documents, one included 1n this work plan, have been prepared for the
OU12 RFI/RI as required by the IAG. The FSP included 1n this document presents the locations,
media, and frequency of sampling efforts. The second document required by the IAG 1s a
Sampling and Analysis Plan (SAP) which includes a QAPjP and SOPs for all field activities
A site-wide SAP has been prepared for the RFP, and 1s currently being revised in accordance
with the IAG. QA procedures and SOPs that are used specifically for OUS are referenced in this
work plan. Any deviations from the QAPjP or SOPs are documented as QA Addenda 1n Section
10.0 of this work plan, or as Document Change Notices (DCNs) to the SOPs.

42 TASK 2 - COMMUNITY RELATIONS

In accordance with the IAG, the RFP has developed a Commumty Relations Plan (CRP) to
mform and actively involve the public 1n decision-making as 1t relates to environmental
restoration activities. This CRP meets the requirements of all OUs. The vehicle for the pubhic
involvement 1n the RFI/RI process 1s through the Techmcal Review Group process. The CRP
addresses the needs and concerns of the surrounding communities as identified through nterviews
with federal, state, and local elected officials; businesses; medical professionals; educational
representatives, interest groups; media; and residents adjacent to the RFP.

Current community relations activities concerning environmental restoration include participation
by RFP representatives 1n informational workshops; presentations at meetings of the Rocky Flats
Environmental Monitoring Council; bniefings for citizens, businesses, and surrounding
commumties on environmental restoration and momtoning activities; and public comment
opportunities on various Environmental Management (EM) Program plans and actions. RFP
personnel involve several special interest groups in decisions that pertain to environmental
restoration activities, including the Rocky Flats Cleanup Commission, the recipient of the EPA
Techmical Assistant Grant.

Phase I RFURT Work Pian Final
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In addition, a Speakers’ Bureau program provides RFP speakers to civic groups and education
orgamzations, and a public tours program allows the public to visit the RFP. The RFP also
produces fact sheets and peniodic updates on environmental restoration activities for public
information and responds to numerous public inquines regarding the RFP.

43 TASK 3 - FIELD INVESTIGATION

Phase I field investigations will be conducted at the IHSSs 1n the 700 Area to collect samples
and data concerming the nature and extent of contamnation, if any, at each site. The data and
sample results will be used to meet the objectives and data needs described 1n Section 5.0 of this
Work Plan and support the Phase I EE and Phase I Human Health Risk Assessment (HHRA).
Additional stage(s) of nvestigahon may be required depending on the results from
implementation of the imtial stages imn this Work Plan.

Several types of staged activities are planned to be performed during the Phase I RFI/RI field-
investigation: coordination with RFP departments and engineering design review, site screening
and nvestgations, media sampling, installation of soil borings, leachability tests, vadose zone
investigations, and groundwater well installation and monitoring. Screeming activities include
visual wnspections, radiological surveys, organic vapor measurements using portable instruments,
radiological screening of borehole samples, and soil-gas surveys. Samphng activities include
surface soil sampling, subsurface sampling using test borings, saturated zone samphing, surface
water sampling, and sediment sampling.

Twenty-four IHSSs have been included in OU8 in the 700 Area. These IHSSs have been
grouped 1nto three groups based on the contaminant source type and release mechamsm of the
sites. Because of the diverse nature of the IHSS groups, the Phase I field investigations for each
group will be different. Specific field activities are described 1n the Phase I FSP 1n Section 6.0
of this Work Plan.

Phase 1 REU/RI Work Plan Fieal
Operable Unit No. 8 4.3 December 1, 1992




ENVIRONMENTAL RESTORATION PROGRAM Manual 21100-WP-OUS8 01

Phase I RFI/RI Work Plan Section No 40, Rev 2-<
Operabie Unit No 8 Page. 4of 202¢ // s /o
700 Area Effective Date —December-1;-1992 de

44 TASK 4 - SAMPLE ANALYSIS AND DATA VALIDATION

Samples collected during the Phase I field nvestigation will be analyzed for the parameters
specified 1n the FSP as described 1n Section 6.0. Analytical procedures will be completed 1n
accordance with the ER Program QAP)P. Project-specific quality assurance (QA) requrements
are mcluded in the Quality Assurance Addendum (QAA), Section 10.0 of this Work Plan.
Section 6.0 of this Work Plan contains Phase I analytical requirements, as well as sample
contamners, preservation and holding ttmes, and field quality control (QC) requirements. Samples
collected for this Work Plan will be analyzed by an RFP contract laboratory.

Phase I data will be reviewed and checked according to the guidelines in the QAP;P and the Data
Valhidation Functional Guidelines. These documents state that the results of data review and
validation activities will be documented 1n data validation reports.

45 TASK 5 - DATA EVALUATION

Data collected during the Phase I RFI/RI will be incorporated into the exising RFEDS database
with data from investigations at other Ous. The data will be used to better define site
charactenistics, source charactenstics, the nature and extent of contamination, to support the
Human Health Risk Assessment and Environmental Evaluation, and to evaluate potential remedial
alternatives. Screeming data will be collected and stored on independent databases and will be
transformed to the RFEDS database when appropriate.

4.5.1 Site Characterization

The data collected dunng the Phase I RI will be evaluated to identify potential sources of
contamination at the IHSSs. Potential sources include wastes disposed at the sites and off-site
sources located topographically and/or hydrauhically upgradient of the sites. Analytical data from

Phase I RFIRI Work Plan Fial
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soil and sediment samphing at the sites will be used to charactenize the nature, lateral and vertical
extent, and volume of source matenals, if present.

Geologic and hydrogeologic data will be used to develop site maps and cross secuons At IHSSs
where boreholes and/or monitoring wells are planned to be installed, geologic data will be used
to evaluate the stratigraphy of the alluvium and colluvium at each site Where the installation
of borehole or monitoring wells 1s sufficient to penetrate bedrock, the depth and lithologic type
of the bedrock will be determined.

Hydrogeologic data collected from this investigation and from other previously (or concurrently,
if available) conducted studies will be used to characterize the unconfined aquifer gradient and
water table configuration at the IHSSs. These data will include information about the following:

. Hydrostratigraphic characteristics of units present;
. Hydraulic gradients; and

. Water table depth and configuration.

To characterize the general groundwater flow regime within and adjacent to the IHSSs,
groundwater flow modeling at an appropniate scale may be conducted. Prior to imtiating any fate
and transport modeling efforts, a technical memorandum will be submatted as per Attachment 2,
Section VILD.1.b., of the IAG. This techmical memorandum will describe the models which will
be utilized and include a summary of those data which will be modeled.

To charactenize the general surface-water system of OUS, a regional scale surface-water flow and
transport model may be developed. Where required, IHSS specific flow and transport models
may be developed and integrated to the regional scale model. Details will be discussed in a
techmcal memorandum prior to its implementation.

Phase I RFI/RI Work Plan Final
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Data collected during surface water and sediment samphing, including background samphng, will
be used to characterize the 700 Area.

Surficial soils and matenals (i.e., concrele, asphalt, gravel, backfill, etc.) covering each IHSS will
be described and characterized based on resuits of mvestigations 1n Stages 2, 3, 4, and 5. Dunng
Stage 1, the paving and construction history of the IHSS will be researched prior to implementing
mvestigation and samplhing activities. Results of site screening mnvestigation (i.e., radiation
surveys, soil-gas, as vertical depth (soil) profile sampling, pavement sampling, etc.) will be
evaluated and descnibed using approved SOPs. Characterization will include description of the
lateral and vertical extent of the soils and matenals including contamination type and
concentrations present. Proximity, mobility, and potential impacts to surficial soil (and
matenals), surface water, sediments, vadose zone and the saturated zone (groundwater) will be
evaluated and results presented 1n the Techmcal Memoranda following each investigation stage.

In addition to a discussion of investigation results; tables, figures, and maps depicting the location
and extent of surveys and samphing sitzs will be provided. Rationale and recommendations for
subsequent investigations and target contaminants will be presented.

4.5.2 Nature and Extent of Contamination

Graphical and, where appropriate, statistical methods will be used to identify chemical and
radioactive contaminants present 1n the soil, sediment, surface water, and groundwater and to
estimate the concentrations and distnbutions of the contammnants. Results of sampling will be
compared with results of the ongoing background geochemical charactenization to assess the
chemical concentrations above background levels. Products of this analysis may include isopleth
maps, cross sections and profiles, chemical tables, and statistical results.

Phase I RFVRI Work Plan Fial
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Atmosphenic transport 1s characterized by short migration umes, relatively large areas of
exposure, and an mnability to mitigate the potential consequences of a contaminant release once
it occurs. As such, effective air pathway contaminant control will emphasize source emissions
reduction and containment pnior to atmospheric release. Conventional technologies that may be
employed dunng OU8 Work Plan implementation to suppress fugitive dust and volatile organic
emussions include application of water sprays, surfactants, or dust suppressants and installation
of wind-screens or membrane covenngs. Such methods will be apphed when personnel
protection monitoring (as implemented according to the Site-Specific Health and Safety Plan)
indicates the need for mitigative action during Work Plan implementation.

Arr dispersion modeling may also be conducted and will be discussed in a techmcal

memorandum pnior to 1ts implementation.
46 TASK 6 - PHASE 1 BASELINE RISK ASSESSMENT

Using existing data and data collected dunng the tasks described above, a Phase I baseline risk
assessment will be prepared as required by the IAG, for OUS to evaluate the potential nsks to
public health and the environment 1n the absence of remedial acion. The Phase I basehine nsk
assessment will provide the basts for determining whether additional investigations are necessary
at the THSSs and whether remedial actions are necessary.

The nsk assessment will be accomplished in four general steps:
. Identsfication of chemicals of concem;
. Exposure assessment;
. Toxicity assessment; and
d Risk characterization.

Phase ] RF/RI Work Plan Final
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The Phase I nsk assessment will address the potential public health and environmental impacts
associated with the site under the no action alternative (no remedial action taken) based on the
data available This assessment will aid 1n the preluminary screening site remedies based on the
contaminants of concern and the environmental media associated with potential nsks to public

health and the environment.

The objecuves and description of work for each risk assessment step are described 1n detail 1n
the Human Health Risk Assessment Plan for OUS8, Section 8.0 of this Work Plan. The
Environmental Evaluation for QU8 1s Section 9.0 of this Work Plan.

47 TASK 7 - DEVELOPMENT, SCREENING, AND DETAILED ANALYSIS OF
REMEDIAL ALTERNATIVES

Remedial action alternatives reflect remedial action objectives aimed at protecting human health
and the environment and should specify contaminants, exposure routes and receptors, and a
prehmnary remediation goal (e.g., an acceptable contaminant range).

47.1 Remedial Alternattves, Development and Screening

This section identifies potential technologies applicable to remediation of contamnated surficial
matenals (1.e., surficial soils, artificial fill, and alluvium), vadose zone, surface water, saturated
zone (groundwater), and sediments. The 1dentified technologies are based on the preliminary site
charactenzation described in Sections 2.3, 2.4, and 2.5. Identfication and screemng of
technologies and assembling an imtial screening of alternatives will be conducted simultaneously
with the Phase I RFI/RI. However, investigation of this OU is in its early stages; thus, remedial
alternatives are only bnefly reviewed in this section. A more detailed evaluation of the remedial
alternatives for OU8 will be performed as results are obtained dunng implementation of the
Phase I RFI/RL

Phase I RFURI Woek Plan Final
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OUS8 1s a joint lead CERCLA operable unit involving the CDH and EPA (CDH handles dispute
resolution (DOE, 1991, Table 3) and as such the processes employed to develop and evaluate

alternatives for OU8 are outlined 1n Guidance for Conducting Remedial Investigations and
Feasibility Studies Under CERCLA (EPA, 1988a). As stated in the IAG, general comphance
with both RCRA and CERCLA 1s requred for thuis OU. However, the outline presented 1n the

CERCLA Gudelines provides the greatest detail for selection of remedial alternatives.

The steps followed to develop prehminary remedial alternatives for QU8 are as follows:

1 Develop remedial action objectives specifying exposure pathways and prehiminary
remediation goals that permit a range of treatment and containment alternatives
to be developed for sources and soils on the basis of chemical-specific
benchmarks and site-specific risk-related factors. These goals will be developed
as site charactenization data and information from the BRA become available.

2. Develop a list of actions (such as containment, treatment, and/or removal)
appropniate for surficial soils (and matenals), vadose zone, saturated zone
(groundwater), surface water and sediments, and air at OU8 that may be
implemented to satisfy the objectives defined 1n the previous step. These actions
are generally referred to as "general response actions” in EPA gudelines.

3. Identsfy and screen technology groups for each general response action. General
response actions can each be further defined to include groups of technologies by
which an action can be accomplished. Screeming will eliminate those groups that
are not technically feasible at the site.

4 Identify and evaluate process options for each technology group to select a process
option representing each technology group under consideration. Although specific
process options are selected to represent a technology group for alternative
development and evaluation, these processes are mtended to represent the broader
range of options within a general technology group.

5. Assemble the selected representative technologies into site closure and corrective
action alternatives for the surficial soils (and matenals), vadose zone, saturated
zone (groundwater), surface water and sediments, and air of the IHSS areas of
OUS8 that represent a range of treatment and containment combinations, as
approprate.

Phase I RF/RI Work Plan Final
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6 Screen the assembled alternatives against the short- and long-term aspects of three

broad critena: effectiveness, implementability, and cost. Because the screening

evaluation reduces the number of alternatives that will undergo thorough and

extensive analyses, alternatives will be evaluated 1n less detail than subsequent

evaluations.

7. Develop preliminary cancer nsk-based remedial action goals for affected media.
Preliminary remedial action goals will be apphed as performance objectives for
evaluating the effectiveness of specific technology processes identfied as
candidate components of viable remedial action alternatives. As the CMS/FS
evolves, preliminary remediation goals may be revised.

Determining the effectuveness of alternatives mvolves an evaluation of the protection of human
health and the environment achieved by a remedial action duning construction and implementation
and after the response objectives have been met. Evaluation of short-term effectiveness 1s based
on protection of the community and workers, impacts to the environment, and the ttme required
to meet remedial response objectives. Long-term effectiveness addresses the nisk remaining to
human health and the environment. It 1s based on the percentage of permanent destruction,
decreased mobility, and/or reduction 1n volume of toxic compounds achieved after response

objectives have been met.

Implementabality 1s a measure of both the technical and administrative feasibility of constructing,
operating, and mantaimng a remedial action alternative. It is used duning screening to evaluate
the combinations of process options with respect to the site-specific conditions. Techmical
feasibility refers to the ability to construct, rehiably operate, and comply with action-specific
(technology-spectific) requirements 1 order to complete the remedial action. Admunistrative
feasility refers to the ability to obtain required permits and approvals; to obtain the necessary
services and capacity for treatment, storage, and disposal of hazardous wastes; and to obtain
essential equpment and techmcal expertise.

Phase I RFIRI Work Plan Final
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Cost estimates for screemng will be derived from cost curves, genenc unit costs, vendor
information, conventional cost esimating gumdes, and prior estumates made for similar sites at
RFP, with modifications made for current RFP conditions. Precise estimates are not necessary.
However, the cost estimates for comparison and screening will have the same relative accuracy.
The cost esimating procedures used during screening are similar to those that will be used durning
the later detailed alternatives analyses. However, the later detailed analysis will recetve more 1n-
depth and detailed estimates for the components of each alternative. The screening cost estimates
will include capatal, operating, and maintenance costs. The operating and maintenance costs will
be calculated for the Iifeume of the treatment operations at the site. Present worth cost analysis
will be used to make the costs for the various alternatives comparable.

Alternatives with the most favorable results from the composite evaluation will be retained for
further scruuny during the detailed analysis. Not more than ten alternatives will be retained for
detailed analysis (including containment and no action). At that time, 1t may be determined that
additional site-specific information or technology-specific treatability studies are necessary for
an objective detailed analysis. It will also be necessary to identify and venfy the action-specific
ARARs for each alternative.

The Phase I RFI/RI Work Plan identifies the appropnate level of alternatives analyses and
nvolves histing general response actions most applicable to the type of site under investigation.
General response actions are broadly defined as those that may satisfy the objectives for
remediation defined for OU8. Those objectives include the protection of human health and the
environment from ingestion, dermal contact, or inhalation of contaminants that may be present
m the surficial soils (and materiais), vadose zone, saturated zone (groundwater), surface water
and sediments, and air in the OUS8 area through remediation. Table 4.1 provides a hist and
descniption of general response actions and typical technologies associated with remediating
surficial soils (and matenals), wastes, vadose zone, saturated zone, surface water and sediments,
and air. Table 4.1 also includes a general statement regarding the applicability of the general

Phase [ RFI/RI Work Plan Fioal
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response action to potental exposure pathways. Not all of the alternative response actions and
typical technologies listed may be appropriate for the IHSS areas of OUS. Some will be rejected

during the screening of alternatives.

The response actions outlined in Table 4.1 must be applied to the potential exposure pathways
that will be 1dentified for OU8. The response actions may provide control over all or some of
the potential pathways. Partially-effective response actions can be combined to form
complementary sets of response actions that control all pathways.

In general terms, potential human exposure may be avoided by prevention of contaminant release,
transport, and/or contact. Thus, application of the response actions may be considered at three
different pomnts in each potential exposure pathway: (1) at the pownt where the contamnant could
be released from the source, (2) in the transport medium, and (3) at the point where contact with
the released contaminant could be prevented.

While the identification of general response actions 1s discussed above, the selection of the most
approprnate action or combination of actions 1s not warranted at this ime. Site and contaminant
data are not sufficient to imtate the remedial alternatives screening process. Phase I will
generate data (Table 4.2) necessary to charactenze the nature and extent of contamination and
will evaluate the impact of OU8 on surface water, groundwater, air, the environment, and biota,
1n addition to charactenzing potential contaminant migration pathways. Data obtained from these

investigations will:
. Describe the physical charactenistics of the site;
. Define sources of contamination;

. Determine the nature and extent of contamination in surficial soil (and materials),
vadose zone, saturated zone (groundwater), surface water and sediments, and air;

Phase I RFIRI Work Plan Final
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. Describe contaminant fate and transport; and

. Describe receptors.

These data will provide information for the prelimnary screening of alternatives and a thorough,
comparative evaluation of the technologies with respect to implementability, effectiveness, and
cost. This information will allow for mnformed decisions to be made with respect to the selection
of preferred technologies. The FSP in Section 6.0 describes the methodology that will be
followed to obtan the required information for the Phase I RFI\RI characterization.

4.72 Detailed Analysis of Remedial Alternatives

The detailed analysis of each alternative will be performed when sufficient data are generated.
The detailed analysis and selection of alternatives 1s not a final decision-making process; rather,
1t 1s the process of analyzing and comparnng relevant information 1n order to select a preferred
remedial action. In accordance with the NCP, contamment technologies will generally be
appropnate remedies for wastes that pose a relatively low-level threat or where treatment 1s
mmpracticable (EPA, 1991). Each appropnate alternative will be assessed in terms of nine
evaluation critenia, and the assessments will be compared to identify the key attributes among the
alternatives. Assessment based on the mine evaluation critena is necessary for the Corrective
Measure Study (CMS) and the subsequent Corrective Action Decision (CAD)/Record of Decision
(ROD). The nine evaluation critenia are as follows:

1. Overall protection of human health and the environment;

2. ARARs;
3. Long-term effectiveness and permanence;
4, Reduction of toxicity, mobulity, or volume;

5. Short-term effectiveness;
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6 Impiementability;
7 Cost;
8 State acceptance; and

9 Community acceptance.

These cnitena are described 1n recently revised guidelines provided in the NCP. The first two
criteria are considered threshold criteria because they must be evaluated before further
consideration of the remammng criteria. The next five cntena are considered the primary
balancing critena (per NCP) on which the analysis is based. The final two critena are modifying
critena to be addressed during the final decision-making process after completion of the CMS/FS.

48 TASK 8 - TREATABILITY STUDIES/PILOT TESTING

Thas task includes efforts to provade techmical support 1n the form of bench scale and/or pilot-
study treatability tests to the Rocky Flats Plant ER Program 1n the event that treatability studies
are necessary or appropniate to support the OU8 RFI/RL. EG&G has prepared a site-wide
Treatability Studies Plan which addresses this task. The treatability studies at OU1 and OU2,
will be utihzed as appropnate for OUS.

Treatability studies are conducted pnmanly to: (1) provide sufficient data to allow treatment
alternatives to be fully developed and evaluated duning the detailed analysis and to support the
design of a selected remedial alternative; and (2) reduce cost and performance uncertainties for
treatment alternatives to acceptable levels so that a remedy can be selected. Treatability study
requirements are generated during the development and screening of remed:al alternatives and
mnclude all available data from the current study as well as prior studies.
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Numerous technologies that appear to be potentiaily applicable for treating OUS will be screened
for treatability testing. The technologies selected for screeming will be limited to those already
commercially established or which have demonstrated potential for processing spent solvents,
radionuchides, oils, and similar contaminants. Additionally, the technologies considered will be
required to be readily implementable (1.e., standard design package units available) within a short
tume frame Innovative and alternative technologies not meeting the above requirements will not
be considered.

Depending on the hydraulic properties of the unconfined aquifer considered for remediation, 1t
may be feasible to collect groundwater for treatment above ground. In that case, the following
technologies have been 1dentified for potential testing:

Chemical Oxidation of Organics - Chemical oxidation 1s used to degrade hazardous
organic matenals to less toxic compounds. Oxidation systems, particularly those using
ultraviolet (UV) hght, ozone, and hydrogen peroxide, are powerful tools for treating a
wide vanety of common organic environmental contaminants. Disadvantages are sumilar
to those for morganic oxidation reduction; potential nontarget organics and morganics can
produce undesirable side products and increase oxidant requirements.

Granular Actvated Carbon (GAC) Adsorption of Organics - GAC adsorption 1s the most
fully developed and widely used technology for treating groundwater contaminated with
orgamcs. It 1s effective for the removal of a wide range of organics from aqueous waste
streams. Bench-scale testing consists of running a senies of descriptive tests to determine
1sotherms for the groundwater contaminants. GAC is typically regenerated with a thermal
process, and the regeneration process can be performed at either off-site or on-site
facilities.
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Reverse Osmosis - Reverse osmosis processes mvolve the use of semipermeable
membranes. By applying water pressure greater than the osmouc pressure to one side of
the membrane, water 1s passed through the membrane while particulate, salts, and high
molecular weight organics are retained. However, the retamned, highly concentrated
solution (retentate) contatns dissolved salts as well as the target contamnants and requires
further treatment or disposal.

Arr Stnpping - Arr stnpping 1s a proven technology for removal of volatile and
semivolatile contaminants from water. This process mvolves the transfer of contaminants
from a contaminated hiquid phase to a vapor phase by passing the two countercurrent
streams through a packed tower. Air emission treatment 1s generally required, with vapor
phase activated-carbon systems being the most commonly used process for this purpose,
though other alternatives, such as oxidaton and incineration, exist. The vapor phase
treatment unit 1s generaily costly.

Distillation - Dastillation 1s a process that involves separating compounds by means of
therr boiling point charactenistics. The pnimary use of distillation 1s for reclaiming spent
solvents from industrial processes, and it i1s generally applicable only to rather
concentrated solutions. The process can be used to separate various volatile compounds
or to separate mixtures of organics mnto hight and heavy fractions. The light fraction can
usually be recycled or used as a boiler feed, while the heavy fraction requures further
treatment.

Biological Reactors - Biological reactors utilize microorganisms to remove organic
contaminants from the water. Most orgamic contaminants can be biologically degraded
by introducing the appropriate microorganisms. High concentrations of some orgamcs
and the presence of metals may prove toxic to the organisms, however, and pretreatment
may be required. Several types of aerobic reactors exist, including activated sludge
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systems, tnckling filters, rotating biological contactors, and immobilized cell reactors. In
general, these methods generate large amounts of sludge, requiring disposal.

Sorption of Radionuchdes - Sorption of 1norganics, metals, and radionuchdes 1s a standard
techmque for removal and concentration of these contaminants from wastewater.
Common and proven sorption processes include ion exchange and GAC, while
less-proven techniques involve the use of activated alumina, bone char, and propnetary
sorption media. The sorption media are generally chemically regenerated, which results
n a concentrated side stream requiring further treatment or disposal. Ion exchange and
GAC sorbents are addressed separately elsewhere in this subsection, while the use of
activated alumina and bone char are discussed below.

Activated alumina 1s a porous form of aluminum oxide with a large surface area. For
removal of aqueous contaminants, activated alumina 1s typically used 1n a column similar
to that for 1on exchange. It has been proven successful in the removal of arsenic and
fluonde from groundwater. More recently, activated alumina has shown promse mn
absorbing plutomum from a low-level wastewater effluent at the Hanford Site. In the
same study, plutonium adsorption on bone char was the most rapid and gave the highest
decontamination factors. Waste-stream-specific laboratory testing would provide valuable
information on the swmtability of these sorbents for low-level radionuchde removal.

Ion Exchange of Radionuclides - Ion exchange processes are used for a wide range of
water treatment apphcation, including commonly recogmized systems such as
demuneralizers and water softeners. The goal of an 10n exchange system 1s to remove
undestrable 1ons of a certain type(s) from a solution and replace them with more
acceptable ions. Radionuclides are commonly removed from waste streams at nuclear
facilittes using 1on exchange.
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Ion exchange resins, particularly anion exchange resins, have been used to recover
uramum from mine run-off water for many years. Extensive studies on the laboratory
scale report removal of uranium from natural waters as high as 99 percent. A small
full-scale 10n exchange system was capable of removing uramum from drinking water
supphes to as low as macrograms per liter Jon exchange resins are typically
rechargeable; however, the resins used in radioactive applications are generally only used
once and are then disposed of as solid waste.

In cases where collection of groundwater 1s not feasible or practical, the following technologies
have been 1dentified for potential testing:

In Suu Biological Treatment - Depending on the effective porosity of the soils, m situ
biological treatment may be feasible In situ biological treatment of groundwater involves
the stimulation of biological growth in the contaminated zone mn order to reduce the
contaminant concentrations. Microorganisms that can use some or all of the contaminants
as substrates will normally exist in a contaminated environment. The microorganisms are
stmulated to increase therr biological growth and consumption of contaminants through
addition of essential nutrients. Aerobic treatment systems also require the introduction
of oxygen. In situ treatment is dependent on geological and hydrological conditions. The

process 1s relatively inexpensive.

Vacuum Extraction - Volatile contaminants can be removed from soil using vacuum
extraction, which is an in situ treatment technology that involves the air stripping of
contaminants by inducing a vapor flow through the soil. Since this technology involves
the transfer of contaminants to the vapor, air emission treatment 1s generally required.
The efficiency of the process 1s highly dependent on geologic conditions, and would tend
to be meffective 1n low-permeability matenals.
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In cases where contaminants are entrained 1n soils, the soil (such as surface soil) 1s accessible,
and the contamination 1s of hmited areal extent, the following technologies have been 1dentified
for potential testing*

Sohdification/Stabihization - Sohdification 15 a process 1 which contaminants are
mechanically bound to solhidification agents, reducing their mobility. This produces a
solid matrix of waste with high structural integrity. Stabilization usually mvolves the
addition of a chemical reagent to react with the contaminant, producing a less mobile or
less toxic compound. Solidification and stabilization are frequently used together and are
a well-established method for reducing the mobility and toxicity of hazardous wastes.
This process generates large volumes of sohdified materials requiring disposal.

Vitnfication - The vitrification process mnvolves heating the waste matrix to a very high
temperature and either combinng the matrix with molten glass or heating the matrix until
1t melts. Once cooled, the molten mass sohdifies into a stable, noncrystalline sold
resistant to leaching of inorgamics, metals, and radionuchde contaminants. Orgamc
components are destroyed by pyrolysis. The process can be conducted either m situ or
off site; however, the process 1s generally expensive.

Physical Separation - Soil contaminants are often found to be associated wath a particular
s1ze fraction of soils, most often fine particles. In these cases, fractionation of the soil
based on particle size can be an effective means of reducing the volume of the matenal
that requires further treatment. The processes used for soil-size fractionation include
screening, classification, flotation, and gravity concentration.

Soil Washing - Soil washing is based on the principle of contaminant removal from soil
/. by washing with two hqud solutions. Washing agents include water, acids, solvents,
surfactants, and chelators. With the selection of appropnate washing solutions, soil
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washing technology can potentially be used to remove organics, inorganics, metals, and
radionuchides The wash solution containing the contaminants will require treatment
and/or disposal

49 TASK 9 - RFI/RI REPORT

The OU8 RFI/RI report will be prepared summarnizing the data obtained during the Phase I field
work and data collected from previous and ongoing mnvestigations. This report will:

. Describe in detail the field activiies that serve as a basis for the RFI/RI report.
This will include any deviations from the Work Plan that occurred dunng
implementation of the field mvestigation.

. Discuss site physical conditions. This discussion will include surface features,
meteorology, surface-water hydrology, surficial and subsurface geology,
groundwater hydrology, demography and land use, and ecology.

. Present a Site Characterization based on all RFI/RI activites at QU8 and
charactenize the nature and extent of contamination. The media to be addressed
will include contaminant sources, surficial soils (and matenals), vadose zone,
saturated zone (groundwater), surface water and sediments, air, and biota.

. Present a baseline nisk assessment which will include an evaluation of contaminant
fate and transport. This discussion will include potential magration routes,
contaminant persistence, chemical attenuation processes and potential receptors.
The risk assessment will include human health and environmental evaluations.

. Present a summary of the findings and conclusions.

. Identfy additional data needs, 1f necessary.
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